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PREFACE. 


In the composition of this work, the principal object has been, to 
furnish Navigators with short and convenient methods of performing 
the necessary calculations, in the practice of ascertaining the Longi- 
tude by Lunar Observations, or Chronometers. 


In finding the Longitude by means of the Moon’s Distance from 
the Sun, or a Star, the most tedious and difficult part of the calcula- 
tion, is to clear the Apparent Distance from the effects of Parallax 
and Refraction; the mode of performing this part of the operation, 
given in the present work, is extremely simple, and is perhaps the 
most convenient method of calculaticn that has ever been offered to 
the Public: It may be performed in a third part of the time that is 
' required for the common methods. 


The computation of the Apparent Time from the Altitude of the 
Sun, or a Star, is necessary, whether the Longitude be deduced 
from Lunar Observations, or Chronometers ; this calculation is ren- 
dered very easy, and may be’ performed in about haif the time re- 
quired, when the common Tables are used. 


A variety of Examples are given, to illustrate the use of the 
Tables; with occasional remarks on the nature of the Corrections, 
the mode of making the necessary observations, and the manage- 
ment of Time-keepers. These remarks, it is presumed, will be 
found useful to the young navigator, and to others who have not had 
much experience in the modes of finding the Longitude by Lunars 
and Chronometers. 


lv PREFACE. 


Great attention has been paid to the correctness of the Tables, 
which are carefully arranged in the most convenient order, for per- 
forming the operations for which they are chiefly intended. 


In the Appendia will be found, plain directions for acquiring a 
knowledge of the principal Fixed Stars, and examples of ascertain- 
ing the Latitude at Sea by them; with several useful Tables, 


The author cannot avoid taking this opportunity of strongly recom- 
mending this part of the work, to the attention of all Navigators who 
are not much acquainted with this highly useful part of their pro- 
fession; as there can be no doubt, that many accidents which happen 
at sea, might be prevented, were the practice of ascertaining the 
place of a ship, by means of the Fixed Stars, to become general 
amongst Seamen. 


The author having used his best endeavours, throughout the work, 
to render it worthy the attention of Practical Navigators, most 
respectfully solicits a candid examination of its merits, in comparison 
with other works of a similar nature; and shall feel much gratified 
if his labours are found to contribute, in any degree, towards the 
improvement of an Art, on which the prosperity of this commercial 
country so greatly depends. date hese 


London, 1Gth°October; 1894. 4. 


CONTENTS. 


INTRODUCTION - - - ~ 
ProsiEM I.—To find the Apparent Time by the Altitude of the Sun 
Prosiem II.—To find the Apparent Time by the Altitude of a Fixed 
Star - - - . - 
ProsieM III.—To clear the Lunar Distances from the Effects of 
Parallax and Refraction - - - 


Prostem IV.—To find the Apparent Time at Greenwich answering 


to a given Lunar Distance - - - 
Remarks on observing the Lunar Distances - - 
ProsLEmM V.—To find the Longitude by Lunar Observations - 
ProzgiEM VI.—To find the Altitude of a celestial object by com- 

putation ~ - = a 
On finding the Longitude by Chronometers - - 
On finding the Errors and Rates of Chronometers > - 
Remarks on the management of Chronometers - - 
Table A. Acceleration of the Fixed Stars in Mean Time - 
EXPLANATION OF THE TABLES - : - 

i 


TABLES. 


Table. 
I. To turn Degrees into Time or Time into Degrees - ” 
II. Dip of the Horizon - ee - . 
Ill. Dip of the Horizon at different Distances from the Observer 
{V. Moons Augmentation = - - - - 


V. Contraction of Semi-diameter of Sun or Moon > 7 


11 


vi CONTENTS. 


Table. 

VI. Corrections of the Apparent Altitudes of the Sun and Stars 
VII. To correct the Mean Refraction . J 
VIII. Correction of the Moon's Semi-diameter, &c. J 


IX. Altitudes by which the Apparent Time may be found with the 

greatest Accuracy . - = - 
X. Logarithms for finding the Correction of the Sun’s Declina- 

tion, &c. - - “ « 
XI. Logarithms of the Latitude and Polar Distance . 
XII. Logarithms of the Half Sum and Difference = - 
XIII. Logarithms of the Apparent Time, or Horary Angle - 


XIV. Logarithms of the Moon’s Horizontal Parallax - 
XV. Logarithms of the Apparent Altitudes “ - 
XVI. Logarithms of the Apparent Distance - - 
XVII. Logarithms of the First and Second Corrections - 
XVIII. Third Correction - és 3 d 


XIX. Proportional Logarithms - . “ 


17 
26 
35 
36 
43 
55 
70 

122 


INTRODUCTION. 


TO prevent ambiguity in working the Examples, given to illustrate 
the use of the Tables, the reader is requested to attend to the fol- 
lowing Remarks: 


1. By the apparent time at Greenwich is always meant the apparent 
astronomical time at that meridian, and by mean time at Greenwich 
the mean astronomical time is to be understood. 


2, When the estimated civil or nautical time is given at any meri- 
dian, it is first reduced to the estimated astronomical time at the given 
place, to which the longitude of that place in time being applied by 
addition or subtraction, according as the longitude is west or east, the 
estimated astronomical time at Greenwich is obtained ; and to this time 
all the articles required from the Nautical Almanac are always 
reduced. 


3. As the civil time is 12 hours in advance of the astronomical 
time, that is, the astronomical day commences at the noon of the civil 
day, of the same date, it is plain that when the given civil time is in 
the afternoon, or P.M. it answers to the astronomical time of the 
same date; but when the given civil time is before noon, (or A. M.) 
we must add 12 hours to it, the sum will be the astronomical time for 
the day of the month preceding the given civil day. For example, 
5h. 30m. P. M. civil time, on the 10th of May, is 5h. 30m. astrono- 
mical time of the same date. But 5h.30m. A.M. civil time, on the 
10th of May, is 17h. 30m. astronomical time, on the 9th of May ; for 

‘the 9th day of the month, according to astronomical time, commences 
at the noon of the 9th civil day, and ends at the noon of the J0th 
civil day, (the hours being reckoned up to 24;) and 5h. 30m. A. M. 
of the 10th, is 17h. 30m. from noon on the 9th. 


4. The astronomical day begins at the instant that the nautical day 
(of the same date) ends, consequently nautical time is always 24 hours 
in advance of astronomical time, therefore to turn nautical time into 
astronomical time, we have only to reckon the hours from the pre- 
ceding noon, and then change the date to the preceding day. Thus, 
5h. 380m. P. M. nautical time, on May the 10th, is 5h. 30m. astro- 
nomical time, on May the 9th; and 5h. 30m. A. M. nautical time, 
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on May the 10th, is 1'7h. S0m. astronomical time on May the 9th, 
_ and so on, 


5. The noon of the astronomical day is at the instant that it be- 
ins, and the noon of the nautical day 1s at the instant when it ends ; 
and as both these take place at the noon of a civil day, of the same 
date, it is plain that the same noon answers for any given day in either 
of the three methods of reckoning time. 


6. The observed altitude, or the observed distance, is the angle 
given by the instrument used in taking the’ observation, allowing for 
the index error, ifany. Thus, if the distance measured by a sextant, 
which has an index error of 2 40” additive, be 84° 21'50", the ob- 
served distance will be 84°21’ 50 + 2 40”, or 84° 24’30". But if the 
index error of the sextant were 2'40" subtractive, and the same angle 
measured by it, then the observed distance would be 84° 21’ 50"— 


2 40", or 84°19’ 10". 


. The apparent altitude of an object is found by applying its semi- 
diameter, and the dip of the horizon,* to its observed altitude. The 
dip is always subtractive. ‘The semidiameter is to be added or sub- 
tracted, according as the lower or upper limb of the object has been 


observed 


8. The true altituae of the Sun, ora Star, is found by subtracting 
the correction in altitude+ from the apparent altitude. In correcting 
a Lunar distance, by the method given in this work, the apparent 
altitudes only are used. In finding the time, the true altitude of the 
object is always used. 


9. The polar distance of an object is its distance from the elevated 
Pole of the observer. Hence, when the latitude of the place of ob- 
servation, and the declination of the observed object, are both of the 
same name, (that is, both North or both South) the difference be- 
tween 90° and the declination is the polar distance ; but when the 
latitude of the place, and the declination of the object are of con- 
trary names, the sum of 90° and the declination of the object is its 


polar distance. 


10. The apparent distance between any two objects means the ap- 
parent distance of their centres, and is found by applying the semi- 
diameters of those objects to the observed distance, by addition, or 
subtraction, according as the nearest or farthest limbs have been 


observed. 


11. The semidiameter of the Sun is found in page III. of the 
month in the Nautical Almanac, that of the Moon, in page VIT. 
for every 12 hours; namely, for Noon and Midnight, at Greenwich, 
when the Moon’s semidiameter is required for any intermediate time, 
a proportional part of the difference or variation in 12 hours is to be 
applied to the semidiameter for Noon or Midnight: this gives the 
horizontal semidiameter, which is to be farther corrected by the aug-_ 


* The Dip or Depression of the Horizon is contained in Table IT. 
7 Table V1. contains the correction of the apparent altitude of the Sun or a Star. 


3 


mentation from Table IV. (see the explanation of that Table.) The 
fixed stars having no sensible magnitudes, as seen from the Earth, 
are esteemed as mere lucid points; hence, no allowance is to be made 
for semidiameter in observations of the fixed Stars. 


PROBLEM I. 


Given the Latitude of a Place, together with the Sun’s true Altitude 
_ and Declination to find the Apparent Time of Observation. 


RULE. 


1. Add together the Sun’s Altitude, the Polar Distance, and the 
Latitude of the place of observation; find the Half Sum, and the Dif- 
ference between the Half Sum and the Sun’s altitude, 

2. To the logarithm of the Polar Distance, add the logarithm of 
the Latitude and the logarithms of the Half Sum and Difference, the 
sum of these 4 logarithms will be the logarithm of the Apparent 'Time.* 


EXAMPLE I. 


Suppose the Sun’s true altitude, west of the meridian, is 340 0’, his 
declination 10°0’N. and the Latitude of the place of observation 
42°0' N. required the Apparent ‘Time of observation ? 


Sun’s true Altitude - - - 34° 0 
Sun’s Polar Distance - - 80 0 Log. 0,00665 
Latitude - - - - - - 42 0 Log, 0,128938 
Sum - - - - - - - 156 0 
HalfSum- - - - - - 78 0 ‘Log. 4,31788 
Difference - - - - - 44 0 Log. 4,84177 


Apparent time, P.M. 3h. 31m. 0s. Log.  9,29523 


EXAMPLE II. 


In Latitude 33° 56'S. the Sun’s true altitude, observed east of the 
meridian, was 24° 58’, and his declination at the same time was 2° 44 N. 
required the Apparent Time of observation ? 


Sun's true Altitude - - 24° 58’ 

Sun’s Polar Distance - - 92 44 Log. 0,00049 
Datitade 2" fas. a. os VOGI G Log. 0,08109 
Sum oo RTS ae me eel E aie ee , 
Half Sum - - - - - 75 49 Log. 4,08921 
Difference - - - - - 50 51 Log. 4,88958 
Apparent time - - 20h.11m.8s. Log.  9,36037 


_ _ * Table XI. contains the Logarithms of the Polar Distance, and Latitude ; Table XIL. the 
cose wg of the Half Sum and Difference ; oe Table XIII. the Logarithms of the Apparent 


¢ 
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If civil, or nautical time be required, when the Sun is observed east 
of the meridian, reject 12 hours from the astronomical time. Thus, 
the civil or nautical time in the last Example, would be 8h. 11m 8s. 
A.M, observing that when the date of the astronomical day is given, 
the date of the civil or nautical day will be one day farther advanced. 
In the practice of the Lunar Observations, the apparent astronomical 
time at the place of observation is always to be found. 


PROBLEM II. 


Given the true Altitude of a fixed Star, together with its Right - 
Ascension and Declination, the Lat:tude of the place of observation, 
and the Sun’s Right Ascension, to find the Apparent Time when the 
altitude is observed. 


RULE. 


1. With the Latitude of the place, the Star’s true altitude and de- 
clination, find the Star’s horary distance west of the Meridian, in the 
same manner as the Sun’s horary angle is found by Problem I. 

2. 'To the complement, to 24 hours, of the Sun’s Right Ascension, 
add the Right Ascension of the Star, and its horary distance west of 
the Meridian ; the sum, rejecting 24 or 48 hours, if necessary, will be 
the Apparent Time of observation. 


EXAMPLE I. 


In Latitude 33° 51 N. the true altitude of Regulus, observed west 
of the meridian, was 39°21’; the Star’s declination was 12° 50'N. ; 
its right ascension 9h. 58m. 51s.; and the right ascension of the Sun 
3h, 22m. 8s.: required the apparent time of observation P 


*s True alt. 39° 21’ 
*'s Polar dist. 77 10 Log. 0,01099 
h. m. s. | Latitude - 33 51 Log. 0,08066 


24 0 0 
Suns RAL}! Se 3°22 8) Sum: = 150) 22 

—_—_—__- Half sum 75 11 Log. 4,40778 
Comp. of ©@’s R.A. - - 20 37 52 Difference 35 50 Log. 4,76747 
*xsR.A. - - - - + 9 58 Si 
*'s Dist. W. of merid. + 3 23 44 = - - - - - - Log. 9,26690 


Sum.—24=App. time - 10 0 27 


EXAMPLE II. 


In Latitude 23° 31'S, the true altitude of Rigel, observed east of the 
meridian, was 28°42’; the declination of the Star being 8° 25'S. ; 
and its right ascension 5h. 5m. 55s. when the Sun’s right ascension 
was 12h, 49m. 3ls.: required the apparent time when the altitude 
was observed ? mest 
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*’s True alt. 28° 42’ 
*’s Polar dist. 81 35 Log. 0,00470 
h. m. s. Latitude - 23 31 Log. 0 03766 
24 0 0 
Sun’s R.A. - - - —12 49 31 Sum- - 133 48 
——— Half sum 66 54 Log. 4,59366 
Comp. of ©’sR.A. - 111029 Difference 38 12 Log. 4,79128 
met As = 3° = = eo bo é 
*'s Dist. W. of merid. +19 50 51 + - = = - - - Log. 9,42730 


Sum—24=App. time - 12 7 15 


REMARKS. 


1. The method here given of deducing the apparent time from the 
meridian distance of a Star is somewhat different from that usually 
given, but the result is the same in both methods. The following is 
the Rule generally given. ‘ 

When the Star is observed east of the meridian, subtract its horary 
distance from the meridian from its right ascension, increased by 24 
hours, if necessary; the remainder will be the right ascension of the 
meridian. When the observation is made west of the meridian, add 
the right ascension of the Star to its meridian distance, the sum will 
be the right ascension of the meridian, 

From the right ascension of the meridian, increased by 24 hours, 
if necessary, subtract the Sun’s right ascension ; the remainder will be 
the apparent time of observation. The two foregoing examples would 
stand as follows: 


hom. s: 

1. Regulus, west of the meridian - - - - - - 38 23 44 
Right ascension of Regulus - - - - - - = 9 58 51 
Right ascension of the meridian - - - - (Sum 13 22 35 
Sun’s right ascension - - - - - - Subtract 322 8 
Apparent time, as before - - - - = - - - 10 00 27 
2. Right ascension of Rigel - - - - - - - - 5&5 5 55 
Horary distance of Rigel, east of the meridian. ‘Sub. 4 9 9 
Right ascension of the meridian + 24 hours - - 24 56 46 
Sun’s right ascension - - - - ~ - - - - 12 49 31 
Apparent time, as before - - - - - - - - 12 715 


IJ. When a Star is observed west of the meridian, it is plain that 
its horary angle, reckoned west of the meridian, is Jess than 12-hours: 
But if a Star be observed east of the meridian, itshorary angle, reck- 
oning westward of the meridian, must be greater than 12 hours, for 
in this case it is the complement to 24 hours of the Stars horary dis- 
tance east of the meridian; therefore, when the Star is observed west 
of the meridian, the hours of the horary angle will be found at the 


1. 
top of Table (XIII.); but when the Star is observed east of meri- 
dian, the hours of the horary angle must be taken from the bottom 
‘of that Table, exactly in the same manner as the Sun’s horary angle is 
found. . 

III. The right ascensions and declinations of 61 of the principal 
fixed Stars, for the beginning of the year 1824, will be found in 
Table I. of the Appendix. ‘The right ascensions and. declinations 
given in this Table may be adapted to any other time, (within a few 
years of 1824,) by means of the annual variations; but when the 
Star observed, is one of the 24 Stars, of which the true apparent places 
are given in the Nautical Almanac, for every 10th day of the year, it 
will be easier and more accurate, to take the right ascension and decli- 
nation from the Table there given. 

ITV. The Sun’s right ascension is found in page II. of the month 
in the Nautical Almanac, for the noon of every day: the method of 
reducing it to any intermediate time by the rule of proportion is ob- 
vious; this reduction may, however, be made more easily by means 
of Table X. See the explanation of that table. 

V. With the true altitude, the right ascension and declination of 
the Moon or any other Planet, the time may be found, the same as by 
a fixed Star. 


PROBLEM III. 


Given the Apparent Distance of the Moon from the Sun, or a Star, 
together with the Apparent Altitudes of the Objects, and the Moon’s 
Horizontal Parallax : to find the True Distance. 


RULE. 


.. To the Logarithm of the Moon’s horizontal parallax, add the Log. 
of the apparent altitude of the Sun, or Star, and the Log. 8. of the ap- 
parent distance, the Sum will be the Logarithm of the first correction. 

2. To the Logarithm of the Moon’s horizontal parallax, add the Log, 
of the Moon’s apparent altitude, and the Log. T. of the apparent 
distance, the sum will be the Logarithm of the second correction.* 

3. Lake the third correction from Table XVIII. corresponding to 
the given apparent distance and altitudes. ; 

4. Add these three corrections to the apparent distance, the sum 
rejecting 10 degrees, will be the true distance. 


EXAMPLE I. 


Let the apparent distance between the Moon and a fixed Star be 
72° 0' 0"; the apparent altitude of the Star 32° 0’; that of the Moon 


26° 0, when the Moon’s horizontal parallax is 59'0": required the 
true distance ? 


* The Logarithms of the Moon’s hor. par. are contained in Table XIV. ; those of the appa- 
rent altitudes in Table XV. ; the Log. S. and Log. T, in Table XVI.; and the Logarithms of 
the first and second corrections in Table XVII. 


a 


Moon’s hor. par. 0°59’ O” Log. 0,024@- - - - - Log. 0,0240 
Star’s app. alt. 32 0 0 Log. 0,7358 )’sApp.alt.26° 0’ tee. 0,8182 
App. distance - 72 0 0 Log.S.0,9782 - - - - . Log.T.1,4882_ 
First correct. +4 27 6 Log. 1,738@ ——-— 
Secondcorrect. +5 8 25 - - - - - - =~ - - Log. 2,3304 


Third correct. + 33 
Sum—10°=—True dis.7] 37 4 


EXAMPLE II. 


Suppose the apparent distance between the Sun and Moon to be 
86° 19’ 10", the Sun’s apparent altitude 26° 3’, that of the Moon 
66° 38, and her horizontal parallax 55’ 47”: required the true 
distance ? 


Moon’s hor. par. 0°55’ 47” Log. 0,0488 - - - - . Log 0,0488 
Sun’s app. alt. 26 3— Log. 0,8174y’s Av.alt.66°38’ Log. 0,4972 
App. distance - 86 19 10 Log.s 09991 - - - - - Log.T.2,1913 
First correct. + 4 35 27 Log. 1,8653 

Second correct. + 5 318 - - - - = - - - - Log. 2,7373 


Third correct. + 2 10 
Sum—10°—Truedis.86 0 5 


If the distance in this Example were between the Moon and a 
Star, the third correction would be 2’ 18"; but the distance being be- 
tween the Sun and Moon, the effect of the Sun’s parallax on the dis- 
tance is to be apphted ; now this is found in Table P. to be 8" subtrac- 
tive, the third barectiin is therefore 2’ 10". 


EXAMPLE III. 


‘Let the apparent distance between the Moon ana 2 Star be 
96° 36’ 31”; the apparent altitude of the Moon 32° 12’; the Star’s 
apparent altitude 47° 32’; and the Moon’s po parallax 54’ 0": 
required the true distance ? 


Moow’s hor. par. 0° 54’ 0” Log. 0,0629 - - - - - Log. 0,0629 
Star’s app. alt. 47 32 0 Log. 0,5921 p's ap.alt.32°12’Log, 0,7334 
App. distance 96 36 31 Log.S.6,9971 - - - - - Log.T.1,9355 
First correct. 4+ 4 19 54 Pe ‘11,6521 —_— 
Second correct. 4+ 4 56 40 - - - - - - - - Log. 2,7318 
Third correct. + 2 14 


Sum—10°=True dis.05. 55 19 


EXAMPLE IV. 


The apparent distance between the Sun and Moon being 41° 16’ 25’; 
tne Sun’s apparent altitude 46° 27’; that of the Moon 21° 9’; ane 
the Moon’s horizontal parallax 600 85": required the true distance ? 
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Moon’s hor. par. 0°60'35 Logs 0,0129 Log. 0,0129 
‘Sun’s app. alt. 46 27 — Log. 0,5998 )’s Ap. alt. 21° 9’ Log. 0,9027 
App. distance - 41 16 25 Log.S.0,8193 - - - - - Log.T.0,9432 
First correct. + 3 53 26 Log. 1,4320 pee 
Second correct. + 524 55- - - - - - - = = = Log. 1,8588 


Third correct. + 1 41 
Sum—10°—True dis A0 36 27 


The following collection of Examples will be useful as Exercises in 
finding the True Distance. 


App. alt. |Apparent Dist./True Distance. 


23° 58’| 59° 58’ 54”| 59° 50’. 24" 
48 22) 81 23 38] 81 4 32 
25 19 -19 4.72 2: 40172 3 50 
11 44 33|64 36 40| 64 46 14 
72 31 8175 28-43) 74 40 43 
54 48 40|}76 0O 33] 75 23 27 
31 14 53 }101 33. ,29 101 2 49 
48 22 43,77 44 4|77 .8 25 
42 26 > SEP OD Piet pl Ode coe ae 
AY 34 27|92 10 41/91 30 14 
66 21. 30|57 16 19) 56 30; 15 
19 41.) 6 j103;.,.29°. 27 11036 ar ame 
24 12 30] 51 28685) 51 9 50 
ike 35. 4).35 485 1) 166.5 2] 
33 50 59|}64 4 47/63 53 13 
19 61392 |,42-" 2 TO" ee 249 O17 


© 
* 

© 
* 
Oo 
© 
© 
* 
* 
ES 
© 
0) 
* 

* 
10) 
*% 


The mark © signifies that the distance is between the Sun and Moon, and 
the mark x that the distance is between the Moon and a Star, 


PROBLEM IV. 


To find the Apparent time at Greenwich, answering to a given True 
Distance between the Moon and Sun, or one of the Stars used in the 
Nautical Almanac. 


RULE. . 
1. In one of the pages VIIT. LX. X. or XI. of the month in the 


Nautical Almanac, opposite to the given day, or to that which imme- 
diately precedes or follows it, find two distances of the Moon from 
the given Object, one of which is greater and the other /css than the 
given true distance. 

2. Call the difference between the given true distance and the first 
distance, taken from the Nautical Almanac, the first difference, and 
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let the difference of the two distances taken fron: the Almanac be 
called the second difference. : 

3. From the Proportional Logarithm of the first difference, subtract 
the Proportional Logarithm of the second difference, the remainder 
will be the Proportional Logarithm of a part of ‘Time; to which tie 
Time over the first distance being added, the sum will be the Appa- 
rent Time at Greenwich, answering to the given true distance. 


EXAMPLE. 


August 10, 1823, the true distance between the Sun and Moon was 
found to be 55° 43’ 28”: required the apparent time at Greenwich, 
answering to that distance ? 


True distance - - 55°43 28” : 
Dist. in N. A. at III. 54 29 58 First diff. - 1°13’ 30” P. Log. 3890 
Dist. in N. A. at VI. 56 4 0 Second diff. 1 34 2 P. Log. 2820 


eee 


Proportional part of 3 hours - 2h. 20m. 42s. - - P. Log. 1070 
Time over the first distance + 3 


Apparent time at Greenwich - 5 20 42 


As the description of the Sextant, &c. with instructions for taking 
the Observations necessary in finding the Longitude by the Lunar 
method, may be found in all the modern works on Navigation, it has 
been judged unnecessary to enter fully into that subject here. A person 
can become an expert and correct observer by practice only; there- 
fore those who have not been accustomed to observe Lunar Distances, 
should not be discouraged, although their first attempts may not an- 
swer their expectations. By a steady perseverance, with a due atten- 
tion to the directions in the Lpitomes of Navigation, it will be found 
that the. Lunar Distances may, in ordinary cases, be as easily observed 
as common altitudes, and so correctly that the Longitude deduced 
from a set will seldom differ 10 miles from the truth. Perhaps some 
of the following hints may be of service to those, who have had only 
written instructions, to assist them in acquiring expertness in the prac- 
tice of observing the Lunar Distances. 


1. When the ship is pitching hard, the observer should place him- 
self as near the midships as possible, provided the objects can be seen 
in that situation, the motion there beimg much less violent than it is 
near the head or stern; if the vessel be sailing nearly before the wind, 
and rolling very much, it will be useful to brace forward the yards 
and alter the course a little, durmg the time of taking the observations. 
The Sextant should be held as siack in the hand as is consistent with 
its safety ; most observers at first grasp it too hard, which renders the 
hand very unsteady. | 

2. When observing with the direct telescope, great care must be 
taken that the line of sight be parallel with the plane of the instru- 
ment, otherwise the observed distance will be too great; the middle of 
the telescope should be set opposite to the middle of the transparent 
part of the horizon glass, and the ebservation made when the objects 
appear in this situation; for if the objects be observed too near «2ither 
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the inner, or outer side of the transparent part of the horizon glass, 
the observed distance will exceed the truth, therefore the least distance 
is always to be observed. 

8. When the inverting telescope is used, the observation is to be 
made when the objects appear in contact in the middle of the space 
between the wires, these being placed parallel to the plane of the 
Sextant. ‘This telescope is in general to be preferred to the direct one, 
on account of its greater magnifying power; but an observer should 
accustom himself to the use of both, because when the motion of a 
ship is very great, the distance may be more easily observed with the 
direct telescope than with the inverting one. [t appears rather diffi- 
cult to most people at first to observe with the inverting telescope, but 
practice soon renders its use, in ordinary cases, as easy as the other. 
When observing with this telescope, should the objects get out of the 
field of view, the telescope must not be moved in the direction in which 
the objects appear to move but in the contrary one: for instance, 
suppose the Sextant is held in a vertical position, when the objects 
appear to go out of the field of view at the upper part of the tele- 
scope, they actually go out at the lower part, therefore the object end 
of the telescope must be moved downwards to bring the objects again 
into the field of view. | 

4. The best way to acquire confidence in the Longitude, deduced 
from the Lunar Distances, is to make a practice of finding the Longi- 
tude by the Lunar method; when near any place, the Longitude of 
which is well ascertained : then if the observation give the Longitude 
east of the true Longitude, the observed distance has been too great, 
or too small, according as the distance between the Moon and the 
other Object is decreasing or increasing: but if the observation give 
the Longitude west of the truth, the contrary is the case, that is, the 
observed distance must have been too great or too small, according as 
the Moon’s distance from the other Object is increasing or decreasing ; 
and the error in the observed distance, in any case, wil] be about two 
seconds, for every minute of error in the Longitude. 


\ 
The following is the usual method of writing down a set of Lunar 
Distances, with the Altitudes of the objects observed at the same 
time, and of finding the mean observed distance and altitudes. 


Times per watch. Dist. Oand > Alts. ©’sl.limb.Alts. )’s up.limb. 


3h. Om. 16s. 91°19’ 10”. 37° 58’ 49°58’ 
Lao 19 40 37% 43 50 15 
3. 10 20 20 37° « 20 50 38 

Divide by 3 4 5] 59 10 121 SET ane 
Means - - 3 1 87 911943 37 402°) 50 17 
Index errors +=; -~ -" =. .- + 2°50 an Pe 0 
Observed distance and alts. 91 22 33 37 «385 50 17 


If the Sun or Star be at a sufficient distance from the meridian, for 
the purpose of finding the time with correctness, when the distance is 
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observed, it is not absolutely necessary to take the time of each ob 
servation by a watch, because the apparent time of observation may 
be deduced from the altitude of the Sun or Star, observed at the 
same time as the distance, however, it is generally proper to use a 
watch as a check on the observations; and if the differences of the 
respective observations are not nearly in proportion to the several in- 
tervals of time, these observations should be rejected, and a fresh 
set taken. 


PROBLEM V. 


The Latitude of a Place, and its Longitude by Account, being 
given, together with the observed Distance between the Moon and the 
Sun, or one of the Stars used in the Nautical Almanac, the observed 
Altitudes of the objects, and the estimated time of observation, to find 
the correct Longitude of the Place of Observation. 


RULE. 


1. To the estimated astronomical time at the Ship, apply the Lon- 
gitude in Time, by addition or subtraction, according as the Longi- 
tude by account is west or east; this will give the estimated time at 
Greenwich, to which reduce the necessary articles from the Nautical 
Almanac. iii 


2. From the observed distance and altitudes, deduce the apparent 
distance and altitudes, and also the true altitude of the Sun or Star, 
ifthe apparent time 1s to be inferred therefrom. 


3. If the Sun or Star be at a proper distance from the meridian at 
the time the distance is observed, tind the apparent time from the alti- 
tude observed at the time of taking the distance, by Problem I. or IL., 
but if the Sun or Star be near the meridian at the time of observing 
the distance, find the error of the watch by means of altitudes taken 
before or after the observation of the distance. | 


4. From the apparent distance, and the apparent altitudes of the 
objects, together with the Moon’s horizontal parallax, (from page VII. 
of the month in the N, A.) find the true distance, by Problem I1f 


5. Having the true distance, find the apparent time at Greenwich, 
corresponding to that distance, by Problem LV. 


6. The difference between the apparent time at the Ship, and the 
apparent time at Greenwich, is the Longitude in Time, and the Lon- 
gitude will be east or west, according as the time at the Ship is greater 
or fess than the time at Greenwich. 

C 
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EXAMPLE I. 


August 14th, 1823, about 3h. 0m. P. M. nautical time, in Lati- 
tude 11° 25'S, and Longitude, by account, 32°30’ W.; the observed 
distance between the Sun and Moon was 91° 22’ 33"; the observed 
altitude of the Sun’s lower limb was 37° 28’; that of the Moon’s 
upper limb 50° 19’, and the height of the eye 14 feet: required the 
Longitude of the Ship. 


h. m 
Estim. astron. time at Ship, 13 Ang. at 0. Moon’s hor. par. atnoon - - - - 55! 31” 
Longitude in time, W. - + 210 Correction for5h 10m. - - - - — 8 
Estimated time at Greenwich - - - 5 10 10 Reduced hor. par. 


ee 


ce eo tee OR BS 


Observed distance of © a ) . - :9]922/33"” Moon’s semid. atnoon - - - - - 15 7 
Sun’s semidiameter -- - - +15 49 Correction for 5h. 10m. - - - - - — 2 
Moon’s semidiameter - - - - - +1517 Angmentation - - - -- - > - $12 
Apparent Distance - - - - - 9153 39 Moon’struesemid. - - - - - - 1517 
Observed alt. ©’s lower limb .- - 37°38! Observed alt. })’s upper limb - - - 50°19 
Sun’s semid.— dip of hor. - - - - -- 12 Moon’s semid. -++ dip of hor. - - - — 19 
Sun’s apparent a altitude - - - - - 3750 Moon’sapp.alt. - - - - - - = 50 0 
Sun’s correction inalt.- - - - - -— ] 
Sun’s true altitude - - - - - - ~- 37 49 ~©’s Decl. at noon 14° o 5" 
Sun’s Polar distance - - - - - 104 48 Log. 0.01465 Corr. for 5h. 10m. — 3 56 
- - - 7 = = = - 11 25 Log. 0.00868 ©’s Corr. declin. + “M 48 9 


154 2 


s 2 2 2 + = - = 77 1 Log. 4.35154 ©’s Polar dist.- - 104 48 9 
- - - - - = = =. 3912 Log. 4.80074 


App. time at Ship - >> + + 3h. 2m. Ms, Log. 9,17561 
Moon’s hor. par.- - 0955/23” Log. 0.0519 - - - Log. 0.0519 
Sun’s app. alt. -- - 37 50 — is 0.6723 )’s Non alt, “B0° 0' Log. 0.5757 
Apparent distance - 91 53 39 Log.S.0.9998 - - - - - - - Log. T. 2.4792 


First correction - + 426 1 Log. 1.7240 eo 
Second correction + 468 36- - - - -.-.- - - - « + = Yor, 3.1068 
Third correction + 1 55 


Sum—10°=True dis. 91 20 11 
Dist. in N.A. at 3h. 90 18 50 First diff 1° V 21”. P. Log: 4675 
Dist. in N.A. at 6h. 91 44 10 Second diff. 1 25 20° P. Log. 3242 


h. m.s. 


Proportional part of 3hours - - - - - - 2 P ons P. Log. 1433 
Time over first distance in N.A. - - - - 3 - 

Apparent time atGreenwich - - - - - 5 924 

fgioehts time ab Ship =) =" <<. =~ 228 ON 

Longitude i TH AMO Phar en sh im, we SOF, 2 713= = 31° 48/ 15’ W. 
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EXAMPLE II. 


December 25, 1823, at Sh. 30m. A. M. nautica) time, in Latitude 
29° (’ S..and Longitude, by account, 37° 30’ E.; the observed dis- 
tance between the Sun and Moon was 81° 1’ 30’; the observed alti- 
tude of the Sun’s lower limb was 55° 58’; that of the Moon’s upper 
limb 41° 54’, and the height of the eye 13 feet: required the true 
Longitude of the Ship. 


h. m. 
Estim. astron. time at Ship 24th 21 30 Moon’s hor. par. at mianight 57’ 40° 
Longitude in time, E. - 2 30 Correction for 7b. Om.- - - — 13 


Estimated time at Greenwich 19 0 Moon’s correct hor. par.- - 57 27 


Observed dist. of @and ) 81° 1’30" Moon’s semid. at midnight - 15’ 423” 
Sun’s semidiameter - - + 16 18 Correction for 7h.Qm. +» -— 3 
Moon’s semidiameter - + 15 51 Augmentation- - - - -45+ Il 


—— 


Apparent distance - - 81 33 39 Moon's true semidiameter ~- 15 51 


Obs. alt. of ©’s low. limb - 55°58’ = Observed alt. of )’s up. limb 41°54’ 
Sun’s semid.—dip - -- - + 13 Moon's semid. + dip - ~— 19 


Sun's apparent altitude - 56 11 Moon's apparent altitude - 41 35 
Sun's correction in alt. -— 1 


Sun’s true altitude- - - 56 10 @’s Decl. at noon 23° 
Sun’s polar distance - - 66 34 Log. 0.03738 Cor. forl9h.Omy>— i 
Latitude - - - - - -29 O Log. 0.05818 Popeye 
, Reduced declin. 23 26 
Sum - - - - = - 151 44 90 
HalfSum - - - - - 75 52 Log. 4.38771 ore 
Difference - - - - + 19 42 Log, 4.52775 Polar distance - 66 34 


App. time at Ship. 21h. 30m. 34s. Log. 9.01102 


Moon’s hor. par. 0° 57'27” Log. 0.0360 - - - - - Log. 0.0360 
Sun’s app. alt. 56 11— Log. 0.5405 p’s ap.alt.41°35’Log. 0.6380 


App. distance 81 33 39 Log.S.0.9953 - = - - - Log.T.1,8290 


First correct. + 4 1145 Log. 1.5718 : ON 
Secondcorrect.+ 5 539 - - - = - = - - - Log. 2.5030 
Third correct. + 1 37 


Sum—10°=Truedis.80 52 40 
Dis.inN.A.at18h. 81 2148 First diff. - 0°29’ 8” P. Log. 7909 
Dis.inN.A.at21h.79 49 44° Second diff 1 32 4 P. Log. 2912 


h. m.. 5. aa 
Apparent time at Greenwich, (add 18h.) - 18 56.58 P. Log. 4997 


Apparent time atShip - - = = - - @l 30 34 ’ 
Longitude in time - - - - - - = - 23336 = 38°24’ 0" E. 
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REMARK. 


In the last Example, and also in those that follow, the time over 
the first distance, taken from the Nautical Almanac, is added to the 
proportional part of 3 hours without being placed under it, 


EXAMPLE III. 


March 14, 1824, about 10h. 52m. P. M. nautical time, in Lati- 
tude 34° 53’ N. and Longitude, by account, 32° 0’ W. the observed 
distance between Pollux and the Moon’s nearest limb was 47° 10’ 10"; 
the observed altitude of the Star, west of the meridian, was 53° 4’, 
and that of the moon’s lower limb 59° 48’ height of the eye 12 feet: 
required the true Longitude of the Ship ? 


h. m. 
Estim. astron. time at Ship pit Biatsh - - 10 52 Moon’s hor. par. at midnight -60/ 44” 
Longitude in time, W. - - + 2.8 Correction for lh.0m - - — 1 
Estimated time at Greenwich - - - - - . 13 0 Corrected hor. par. - - - 60 48 
Observed dist. of ¥ from )})’s nearest limb 47 ©10/ 10” Moon’s semid. at midnight - 16/33” 
)’s Horizontal semidiam. -- augmentation - -+ 16 49 Correction for lh.0m. - - 0 
Apparent distance - - - - - - - - = 47 2659 Corrected semidiameter - - 16 33 
- - = 53°94 Observed alt. ) ’s lower limb 59°43’ 
~ ae, = 4B  Semid.—dip - - - - - +13 
- = 58 : Moon’s apparnet altitude - 59 56 
bir b ms 
Star’s true altitude- - - - 53 0 Sun’s R. A. atnoon- - 23 33 56 
Polar dist. of Belts, nee N. A. 61 33 Log. 0.05590 Correction for 13h.0m. - -+- 1 58 
Latitude - - - - - 3453 Log. 0.08602 —_—_——— 
©’s R.A. at time of obs. 23 35 54 
Sum - - - - - - - - - 149 26 24 
Half Sum - - - - - - - 7443 Log. 4.42093 
Difference - - - - - - “ 21 43 Log. 4.56822 Comp.of ©@’sR.A. - - 0 24 6 
.™m, &. 
Pollax W. of the merid, - 2 52 36 Log. 9.13107 
R. A. of Pollux, from N.A.-++ 7 34 35 
‘Comp. of ©’sR.A. - + 024 6 
Sum=App. time at Ship - 10 51 17 
Moons hor. par. - - - - 0°60’ 43% Log. 0.0120- - Log. 0.0120 
Star’s app.alt. - - - - - 53 1— Log. 0.5576 )’s App. alt. 59° 56” Log. 0.5228 
Apparent distance - - - - 47 26 59 Log.S.0.8673- - - - - - - - Log. T.1.0372 
First correction - - - + 35411 Log 1.4369 
Second correction - - +4 54813 - - - --- - - = 5s = = = - sog, ° 15720 
Third correctffon - - + 55 
Sum — 10°=True dist. - - 47 10 18 : 


Dist. in N.A. at midnight - 46 34 10 First diff. 0°36’ 8” P. Log. 6974 
Distance im N. A. at 15h. - 48 24 39 Sec. diff. LNs 50 vis P. Log. 2120 
Apparent time at Greenwich © - - - - - - 1258 82 P. Log. 4854 
Apparent time at Ship - - - - - - - - - 10511 


Longitude intime - - - - - - - - = -~ -~° 2 7736 = 31° 53°45" W. 
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EXAMPLE IV. 


March 23, 1824, about 9h. 50m. A.M. nautical time, in Lati- 
tude 36° '7’ N. and Longitude 20° 0’ W. by account, the following 
observations were made; height of the eye 16 feet: required the true 
Longitude of the Ship? 


h. m. 

| Estim. astron. time at Ship 22d Mar. 21 50 

Longitude in time, W. - - + 1 20 

Estim. time at Greenwich 22d. - 23 10 

Moon’s semid. at noon 23d - - 14/49 

Correction for 0h. 50m. - - - - 0 

Corrected semidiameter - - - 14 49 

Sums diy. by 3 Augmentation - - - - - - - 4 
ot) RECN brea A Sun’s semidiameter - - - - -16 4 

Means - - -| 78 59 13 d bo Ja Al 
Index errors - | + 2 50 0 Sum of semidiameters - - - - 30 57 


Semidiameters | + 30 57 
Dip of horizon 


Ap. dist. & alts. | 79 33 00 


Moon’s hor. par. at noon, 23d - 54/22” 


Sun’s app. alt. - - 44°]0/ 55” Corr. for 0h. 50m. - - - = - + 7 
Correction inalt. - — 53 

TE See ee )’s Corrected hor. par. - - - 54 23 
Sun’s true alt. - - 4410 
Sun’s polar distance 8853 Log. 0.00008 — Sun’s declin. at noon 23d. - ogage’ N. 
Latitude - - - - 36 7 Log. 0.09269 Correction for 0h. 50m. — - 
Sum - - - - - 16910 Corrected declination - - 1 6 42N. 
Half sum- - - - 84 35 Log. 3.97496 90 
Difference - - - 4025 Log. 4.81180 APES S™ +) 

Sun’s polar distance - 88 53 18 


App. time at Ship 21h. 52m. 10s. Log. 8.87953 


Moon’s hor. par. - 0°54/23/Log. 0.0598- - - - - - - - - - Log. 0.0598 
Sun’s app. alt. - - 4411] — Log. 0.6168 y’s App.alt. 1695’ - - Log. 41,0175 
Apparent distance - 79 33 0 Log. S. 0.9927- - - - - - - + = + Log.T.1,7342 


— 


First correction - + 4 21 27 Log. 1.6693 
Second correction + 5 247 - - - - - - - - - - - = = = - Log. 28115 
Third correction + 2 29 


Sam—10°—True dis. 78 59 43 


Dist. in N. A. at 21h. 80. 0 44 First diffi - - - 1° 1’ I” P. Log. 4698 
Dist. in N. A. at Noon78 39 1 Second diff. - - 1 21 43 P. Log. 3430 
hn & —— 
Apparent time at Greenwich - - - - - - - - 23 1425 P. Log. 1268 
Apparent time at Ship - - - - - - - - - - 21 5210 
Longitude in time - - - - - - - - - = + 1] 22.15= 20°33) 40’ W. 


Besides the opportunities afforded to the Navigator of determining 
his Longitude by the Distances of the Moon from the Sun and the 
Stars, which are given in the Nautical Almanac, he may now find 
the Longitude, with equal ease and certainty, from observations of 
the Moon with Venus, Mars, Jupiter, or Saturn. The distances 
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of the Moon from these Planets, with the other necessary data, being 
given in Schumacher’s Ephemeris. This very useful work is printed 
at Copenhagen; but the distances, &c. are calculated for the meridian 
of Greenwich, and the explanation is in English. 

The mode of finding the Longitude by this method, is nearly the 
same as that employed in finding the Longitude from a distance be- 
tween the Moon and a fixed Star. If the distance between the centre 
of the Planet and the enlightened limb of the Moon be observed, no 
correction will be necessary for the Planet’s semidiameter. The effect 
of the Parallax of Jupiter or Saturn may be neglected ; it is however 
proper, in most cases, to apply a correction to the apparent distance 
hetween the Moon and Venus, or Mars, for the effect of the Parallax 
of these Planets. If the apparent distance between the Moon and 
a Planet exceed 34°, the effect of the Planet’s parallax on the distance 
may be found by the small table P in Table XVIII., as follows: 

Enter table P with the given distance and altitudes, using the alti- 
tude of the Planet for that of the Sun, and take out the correspond- 
ing correction ; multiply this by the horizontal parallax of the Planet, 
and divide the product by 9, the quotient will be the effect of Planet’s 
parallax on the distance, to be applied by addition or subtraction, ac- 
cording as the effect of the Sun’s parallax would be applied, if the 
distance, &c. were of the Sun and Moon. For example, 

Suppose the apparent distance between the Moon and Mars 1s 60°, 
the apparent altitude of the Moon 60°, and that of the Planet 40° 
when its horizontal parallax is 12". 8, required the effect of the parallax 
of Mars on the distance. At appargpt distance 60° in Table X VIII. 
in the small table P under the Sun’s altitude 40°, and opposite to the 
Moon’s 60°, is-6” to be subtracted; now 6’ x 12’.8= 76. 8, which 
being divided by 9 gives 8”. 53, or 83", to be subtracted from the ap- 
parent distance, or from the third correction, before it be applied to 
the apparent distance. 

The horizontal parallax of each of the four Planets, before men- 
tioned, is given in Schumacher’s tables, and also the semidiameter of 
Venus; the semidiameters of the others may be easily found, as 
follows: 

1. To find the semidiameter of Mars,—Multiply the horizontal 
parallax of the Planet by 3, and divide the product by 4, the quotient 
will be the semidiameter. 

2. To find the semidiameter of Jupiter,—Multiply its horizontal 
parallax by 11, the product will be the semidiameter. 

3. ‘To find the semidiameter of Saturn,—Multiply its horizontal 
parallax by 10, the product will be the semidiameter. 

These methods of finding the semidiameters are only approximations, 
but will be sufficiently exact for finding the semidiameter of a Planet, 
for the purpose of applying it to an observed Lunar Distance ; how- 
ever, if the distance between the Moon’s limb and the centre of the 
Planet be observed, no correction for the semidiameter is required. 


EXAMPLE. 


March 14, 1824, about 10h. 30m. P.M. nautical time, in Lati- 
tude 34° 56’ N. and Longitude, by account, 82° W. the observed 


1% 


distance between the Moon’s nearest limb and the centre of Jupiter 
was 65° 7’ 53”; the observed altitude of Jupiter, west of the meri- 
dian, was $7° 18’, and that of the Moon’s lower limb 59° 26’; the 
height of the eye being 16 feet: required the true Longitude of 


the Ship ? 


h. m. 
Estim. astron. time at Ship 13th March - 10 80 Moon’s hor. par. at midnight - - 60/44" 
Long. by acc. 322 W. in time - - -+ 2 8 Correction for 0h.38m, - - - = 0 
Estimated time at Greenwich - - - 1238 Correctedhor. par.- - - <- - - 60 44 
Ob. dis.ofJup. from J's nearest limb 65° 7/53" Moon's semid. at midnight - - - 16/33" 
Moon’s horizontal Semid.- Aug. -++ 16 49 Correction for Oh. 38m. - - - - 0 
Apparent distance - - - - - - 65 24 42 Corrected semidiameter = tet oi, Abe 
Obsd. alt. of Jupiter - 37°18! Obs. alt. )’s lower limb - - - - 59926’ 
Divot hor = 6 OL Semidiameter— dip - - - + 13 
App. altitude - - - 37 14 Moon's app.alt.- - - - - - - 5939 
Refraction - - - - — 1 ; 
PeEN Sone Decl. of Jup. at noon 13 March - 23932) 43" 
True ait. of Jupiter - 37 13 Correction for 12h. 38m. - - + 2 
Polar distance - - - 66 27 Log. 0:03777 es ee 
Latitude - - - - - 3456 Log. 0.08628 Corrected declination - - - xe 32 45 
.m. 8 
Samet. .o.2, 19836 R. A. of Jup. at noon 13th March - 6 6 35 
Half Sun - - - - 6918 Log. 4.54836 Correction for 12h.38m. - - - +4 7 
Difference - - - 32. 5 Log. 4.72522 : : ee 
hm. s —__—_— Corrected right ascension - - = 6 6 42 
Jup. W.of merid. - 3 59 54 Log. 9.39763 h. m._s. 
R.A. of Jupiter - - 6 6 42 Sun’s R. A. at noon 13th March - 23 33 56 
Comp. of ©’s R.A. 0 24 8 Correction for 12h.38m. - - - + 1 56 
App. time at Ship - 10 30 44 > Sun’s corrected R.A. - - - - 23 35 52 
24 
Complement of ©’s R.A. - - - 024 8 
Moon's her. par. - - - 0° 60! 44” Log. 0.0118 - - - - - - = = Log. 0.0118 
App. alt. of Japiter - - 37 14 — Log. 0.6782 )’s App. alt. 59939’ Log. 0.5240 
Apparent distance 5» > 65 24 42 Log.S.0.9587 - - - - - = . + Log. T. 1.3396 
First correction - - + 4 19 35 Log. 1.6487 —— 
Second correction - + 5 23 59 = - = - = = = = - = = = Log. 1.8754 
Third correction + + Tl 2 
Sum— 10°=Trne dist. - 65 9 40 
Dist. of D & Yatm.n. 64 46 5 First diff. - 0° 23’ 35” P. Log. 8827 
Dist. of }) & Uf at 15h. 66 37 41 Second diff. s 5] 36 P. Log. 2076 
2% m. s. iA 
Apparent time at Greenwich - - - - - - - 12 38 2 P. Log. 6751 
Apparent time at Ship - - - - - - - - - 10 30 44 
Longitude intine- - - - - - - - - © = 2 7 J18 = 31949'30" W. 
REMARK. 


In finding the Longitude by a Pianet and the Moon, the observa- 
tions may often be made soon after sun set, or shortly before sun rise, 
when the twilight is so strong, and the horizon so well defined, as to 
admit of the altitudes of the objects being observed with great accu- 
racy: the angles may also frequently be read off the instruments with- 
out the assistance of artificial light. 


at: 


In the foregoing Examples it has been supposed that the altitudes of 
the objects were found by observation, it however sometimes happens 
in the night, that the distance between the Moon and a Star may be 
very correctly observed when the horizon is so obscure as to render the 
observed altitudes rather uncertain. Also in the practice of the Lunar 
Observation on shore, it is not always convenient to observe the alti- 
tude at the same time with the distance; in such cases it is necessary 
to find the Altitudes by calculation. For the computation of an alti- 
tude, it is necessary to have the following elements: 

1. The Latitude of the place: and its Longitude by account. 

2 'The apparent time at that place when the altitude is required. 

3. The declination of the object, and also its right ascension, to- 
gether with that of the Sun, if the object, whose altitude is required, 
be the Moon or a Star. 

In the following Aue, the right ascension and declination of the 
Sun or Moon are understood to be taken from the Nautical Almanac, 
and the right ascension and declination of a Star from Table I. of the 
Appendix, or from any other correct Catalogue. The places of all 
the Stars from which the Moon’s distance is given in the Nautical 
Almanac, will be found in the Table containing the true apparent 
places of 24 of the principal fixed Stars, at the end of that work. 


PROBLEM VI. 


Given the Latitude of a place, and its Longitude by account, together 
with the Apparent Time, to find the True Altitude of a known Celestial 
Object. 


RULE. 


1. Find the horary distance of the object from the meridian. This, 
if the object be the Sun, is the interval between the given apparent 
time and noon; but if the object be the Moon or a Star, add the 
Sun’s right ascension to the given apparent time, the sum rejecting 24 
hours, if necessary, will be the right ascension of the meridian; the 
difference between this, and the right ascension of the given object, will 
be its horary distance from the meridian. 

2. If the Latitude of the place, and the Declination of the given 
object, be both North, or both South, their difference will be the meri- 
dian Zenith distance of the object ; but if one be North and the other 
South, their swm will be the meridian Zenith distance. 

3. Add together the Logarithm of the horary angle of the object, 
Table XIII, the Logarithms of the Latitude and Declination used 
-as Half Sums, in Table XII., and the Logarithm of the meridian 
Zenith distance, used as a Latitude, in Table XI.; the sum of these 
4 Logarithms, rejecting 10 from the Index, will be the Logarithm of 
an arch in time, in Table XIIT. 

4. Turn the above found arch into degrees, &c. and using it as a 
Latitude, take out its Logarithm from Table XI., which add to the 
Logarithm of the meridian Zenith distance, (before found) the sum 
will be the Logarithm of a Polar Distance, in Table XI., which will 
be equal to the Zrue Altitude of the given object. 
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EXAMPLE. 


May 10th, 1824, by nautical time, at 10h. 39m. 25s. apparent 
time, P.M. in Latitude 37° 42’N., and Longitude by account 
67° 30’ W.: required the true altitude of Antares. 


h m s. 
Astron. time at Ship, 9th May - 10 39 25 
Longitude in time, W. - - +430 0 


Estimated time at Greenwich - 15 9 25 


h.m, s. 
Sun’s R.A atnoon 9th May - 3 5 9 
Correction for 15h.9m. - - + 2 28 
Sun’s ReducedR.A. - - - 3 7 37 
Apparent time at Ship - - - 10 39 25 
Right ascension of meridian - 13 47 2 
Right ascension of Antares - 16 18 42 
Star’s horary angle - - . - 23140 - - - - Log. (Tab. XIII.) 9.02345 
Star’s declination - - - - - 269°2/S Asazsum Log. hag XII.) 4.95354 
Latitude - - - - - - - 38742 N Asazsum Log. (Tab. XII.) 4.89830 


Star’s merid. zenith distance - 63 44 As a Lat. Log. (Tab. XI.) 0.35404—0,35404 


h. m. s. 
Archintime - - - - - - 31432 - - - - Log. (Tab. XIII.) 9.22933 
Arch in Degrees - - - - - 48°38'— As a Lat. Log. (Tab. XI.) ——-— 0.17988 
Truealtitude - - - - - - 17 O0— AsaPol.dist.Log.(Tab. XI.) j—_— 0.53392 


As the apparent altitudes are used in correcting a Lunar Distance, 
it is necessary to reduce the true altitudes, when found as above, to 
the apparent altitudes; this, when the object is the Sun or a Star, is 
done by taking the correction for the given altitude, from Table VI., 
and adding it to the true altitude, the Sum will be the apparent alti- 
tude. Thus the apparent altitude of a Star, when its true altitude is 
17° 0’, would be 17° 3’ 5’, or the apparent altitude of the Sun, when 
the true altitude is 17° 0’, is 17° 2’ 56”. But when the true altitude of 
the Moon is to be reduced to the apparent altitude, it will be neces- 
sary to proceed as follows: 


With the Moon s true altitude, used as a Latitude, take out a Lo- 
garithm from ‘Table XI. to this Log.; add the Proportional Loga- 
rithm of the Moon’s horizontal parallax, the sum will be the Propor- 
tional Logarithm of the Moon’s parallax in altitude, from which sub- 
tract the refraction in altitude, (the star’s correction in altitude, Table 
VI. is the refraction in altitude, of any cbject;) the remainder being 


subtracted from the true altitude will leave the apparent altitude. 
D 
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EXAMPLE. 


Suppose the Moon’s true altitude is 35° 23', when her horizontal 
parallax is 59’ 42’. What would be the apparent altitude of the 


Moon? 


Moon’s true altitude - - -.- - 35° 93’- Asa Lat. Log. from Table XI. - - 0.0887 
Correct. of Moon’s alt. - ~ - - — 47 Mboon’s hor. par.- 59’ 42” P. Log 0.4793 
Moon’s apparent altitude - - - - 34 36 Mboon’s par.inalt. 48 40 P. Log. 5680 
: Moon’s refr. in alt. 1 20 
Corr. in alt.- - - 47 20 
REMARKS. 


TI. If great accuracy were required, the operation of finding the Moon’s 
correction in altitude ought to be repeated, using the Moon’s apparent 
altitude, as found above, in place of the true altitude, and then sub- 
tracting the correction thus found from-the true altitude; however, 
one operation is quite sufficient for the purpose of finding the Moon’s 
apparent altitude, “s required in the method of correcting the Lunar 
Distances, which is given in this work. 


II. If an object be near the meridian, in bearing, or azimuth, 
when its altitude is to be computed, any probable error in the appa- 
rent time, will not cause a material error in the altitude ; but any error 
in the Latitude will, in this case, cause nearly an equal error in the 
altitude. 


Ill. If the object be near the prime vertical, that is near the east or 
west, at the time its altitude is to be found by calculation, any proba- 
ble error in the Latitude of the place will cause very little error in the 
altitude ; but an error in the apparent time will then greatly affect the 

altitude, In this case the error in the altitude arising from an error of - 
1 minute of time, will, in places near the Equator, be nearly 15 mi- 
nutes of a degree ; in high Latitudes the error is less, 


IV. When, the object is considerably distant, both from the meri- 
dian and prime vertical, its computed altitude is affected by an error 
either in the Latitude or apparent time; but the error of altitude, 
arising from an error in the Latitude, will not be so great as when the 
object is near the meridian, nor will the error, occasioned by an error 
in the apparent time be so great as when the object is near the prime 
vertical, 


V. The apparent altitudes being found by computation, the true dis- 
tance and time at Greenwich, are to be found in the same manner as 
before: but it very rarely happens at sea that the altitude of the Moon 
may not be observed with sufficient accuracy, for the purpose of clear- 
ing the distance of parallax and refraction, nor is it often necessary to 
calculate the altitude of a Star; however, as any given error in the 
altitude of the Star, will in general cause a greater error in the com- 
puted distance, than an equal error in the altitude of the Moon, it is 
proper, when the observed altitude of the Star is at all uncertain, to 
compute its altitude. 
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In cases where there is not a sufficient number of observers to take 
the distance, and the altitudes of the objects, at the same time, it is 
necessary to observe the altitudes both before and after the time of 
taking the distance, and then reduce them, by the Rule of Proportion, 
to what they would be at the time the distance is observed. This may 
be done in the following manner : 


Times. Obs. alt ©’s 1.1. Times. Obs. alt. })’s up. 1. 
h, msc8s' .  Difks h. m. s. Diff. ‘ 
Ist. 32416 ms. 97° 14! Diff. Ist 32458 m.-s. 31° 24’ ss Diff. 
7 34 1° 19/ 8 23 4 09.35 
2d. 3 31 50 25 53 2Q2d. 3 33 2l 31 59° 
Times. Dists.© and )D’s nearest kimbs. 
Hii sas. 
34 26,114 68° 34’ 50” jj 
277 AD 35d440 
As Nagai 8 36a 3 
Sums 23 34 | 120 ae 
Means O QTR 68 35 40 


Here the interval between the time of observing the first altitude of 
the Sun, and the mean of the times, when the distances were observed, 
is 8m. 35s.; and as the Sun’s altitude decreases 1° 19’ in the space of 
_'(m. 34s. the change in 8m. 35s. will be 0° 37’, which is to be sub- 
tracted from the first altitude, because the altitude is decreasing: 
hence the altitude of the Sun’s lower limb, corresponding to the mean 
distance, is 26° 37. 


In the same manner the altitude of the Moon’s upper limb, corre- 
sponding to the mean distance, is found to be 31° 36’, we have there- 
fore the following set of observation : 


Time per watch of obs. Obs. dist ©@& })’s nrst. limbs. Obs. alt. ©’s 1.1 Obs. alt. )’s up.1. 
3h. 27m. 51s. 68° 35° 40” 26° 37.4 31° 36 


From these, the Longitude is to be deduced in the same manner as 
before. It will be proper, however, to find the error of the watch by 
means of a set of altitudes, taken betore or after the altitudes, to be 
employed in correcting the distance. It seldom happens but the alti- 
tudes of at least one of the objects, may be observed at the same time 
as the distances, in this case; it is generally proper to observe the alti- 
tudes of the Sun or Star along with the distances, and then deduce 
the altitude of the Moon, as in the foregoing Example. 
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ON FINDING THE 


Longitude by Chronometers. 


~<AGRGO9G— 


This method of finding the Longitude depends on the same princi- 
ple as the Lunar method, that is, on being able to find the respective 
dimes at two meridians, for the same instant of absolute time, when 
the difference of these times will give the difference of Longitude be- 
tween the two meridians. For example, 


Suppose a Chronometer that keeps mean time exactly, be set to 
mean time at Greenwich, and then taken to another meridian, where 
the mean time is found, by observation, to be 4 hours at the instant 
that the time by the Chronometer is only 2 hours; we know that the 
place of observation is 30° E. of Greenwich, because the time at that 
place is 2 hours farther advanced than the time at Greenwich : but if 
the time shewn by this Chronometer were 4 hours at the instant, the 
mean time found, by observation, is only 2 hours, then the Longitude 
of the place is 30° W. of Greenwich, because the time at Green- 
wich is 2 hours farther advanced, than the time at the place of ob- 
servation. . 


A Chronometer generally deviates something from mean time in its 
rate of going; the portion of time which it gains or loses on mean 
time, during 24 hours, is called its Daily Rate, or simply the Rate, 
and what a Chronometer is fast or slow, for mean time at a given 
meridian, is called its Error for that meridian. ‘Those who reckon 
the Longitude from the meridian of Greenwich, should always have 
the errors of their Chronometers for that meridian. If the rate of a 
Chronometer and its error, for any particular time be known, the error 
for any other time is found by multiplying the rate by the number of 
days between the times. Thus, let the rate of a Chronometer be 
5s. 4 gaining, and it is found to be fast for mean time at Greenwich, at 
noon, on the 5th of June, Oh. 11m. 31s.; the error on the 2d of July, 
at noon, would be Oh. 18m. 5%s.; for here the number of cays elapsed 
is 27 and 5s.4. x 27 = 145s. 8. or 2m. 26s., and Oh. 1!m. 3ls. + 
2m. 26s. = Oh, 13m. 57s. 

But it is better to set down the errors for the noon of each aay at 
Greenwich. For example, Let there be two Chronometers, Nos. 185 
and 230, No. 185 is slow for mean noon at Greenwich, on the 10th 
of June, 1824, Oh. Om. 37s., and is gaining on mean time Qs. 6 in 
24 hours. 
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On the same day, No. 230 is slow for mean noon at Green vich, 


Oh. 28m. 46s. and is /osing on mean time 3s. 5 daily ; the errors for 
the subsequent days may be set down, as follows: 


Date. Errors of No. 185. _ Errors of No. 230. 


1824, June bwms* 8 h. m. s, 

Th. 10 Oe) Git SF jo 0 28 46,0 — 
Fr. ll Oy BF hes mont 28 49,5 — 
Sa. 12 0: {17.9% 28 53,0 — 
Sun. 13 0 8,2 — y 56,5 — 
M. 14 0 14— 29 0,0 — 
Tn. . 15 0 11,0 + 29 3,50 — 
W. 16 0 20,6 + 29 7,0 — 
Th. 17 0 30,2 + 29 10,5 — 
Fr. 18 0 39,8 + 29 14,0 — 
Sa. 19 0 49,4 + 29 17,5 — 
Sun. 20 0 59,0 + 29° . 21,0 

&c. &c. &e, 


It is very conVement to have a Table of this kind attached to the 
Nautical Almanac. Or the errors of a time-keeper for the noon of each 
day, may be set down in the margin of page II. of the month in the 
Nautical Almanac, in this case the error for the given day may be 
taken out along with the equation of time. It is plain that when the 
error is wanted for any other time, than noun at Greenwich, a pro- 
portional part of the daily rate must be allowed. 


PROBLEM VII. 


Having a Chronometer, of which the error for Mean Time at 
Greenwich is known, and also the Latitude of a place, to find the 
Longitude of that place. 


RULE. 


1. When the Sun, or a known Star, is at a proper distance from 
the meridian, take a set of altitudes and note the corresponding times 
by the Chronometer ; to the mean of the times by the Chronometer, 
apply its error for mean time at Greenwich, by addition or subtraction, 
according as it is too slow or too fust, the sum or difference will be the 
Mean 'Time at Greenwich when the observation is made. 

2. From the mean observed altitude, deduce the true altitude, 


_* It is usual to distinguish the errors and rates of 'Time-keepers by the signs + and—the 
sign + being attached to the error to signify thatit is fast; or to the rate to denote that it is 
gaining. The sign—signifies the contrary. 


_ 
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8. With the Latitude of the place, the true altitude, and the de- 
clination of the object, find the Apparent time by Problem I. or IL., 
according as the altitude of the Sun or a Star has been observed. To 
the Apparent Time, apply the equation of time, (from page II. of 
the month in the N. A.) which will give the Mean ‘Time of observa- 
tion at the Ship; the difference between this time and the Mean ’T'ime 
at Greenwich, is the Longitude of the Ship in time, and the Longi- 
tude will be east or west, according as the time at the Ship is greater 
or dess than the time at Greenwich. 


EXAMPLE I. 


August 25, 1823, nautical time, in Latitude 27° 35’ S. the follow- 
ing altitudes of the Sun’s lower limb were observed cast of the meri- 
dian, together with the corresponding times by a Chronometer, that 
was at that time too fast for mean time at Greenwich 1m. 48s.; the 
index error of the instrument with which the altitudes were observed, 
was 3’ 10" additive, and the height of the observer’s eye 14 feet: 
required the Longitude of the Ship ? 


Times per Chr. Alt.©’sl.limb. ©/’s semidiameter - 15’ 52” 
h, m. s. Dip - - - —3 36 neal | 
10 25 32 31° 29’ 10" Cor. malt. - —1 29° 
eae 35 90 Cor. of obsd. alt.- - 10 48 
en Te fergie 5g y ©2Lheastron. time at Greenwich 
onnieky % ts 22 0 “is 2h. 25m, Ang. 94: 
Means - - - - 10 26238 - - - - - 81 37 20 
; ‘ ©’s Decln. 24th 11919 10"N. 
Chr. fast, (sub.) | 1 48 Index error he BLOG. for 9h. Dbth 19 BO 
M.T. at Greenwich 10 24 35 Observed alt. 31 40 30 . 7 0 oO 
M:T.atShip - - 9 223 Cor. ofobs.alt.. + 19 48 Cort declm. - “11 0 0 
Long. in Time - - 1 22 12 ©’struealt. - 31 51 18 
=Longitude - ~ 20°933/W. ©’s polar dist. 101 0 Log. 0.00805 
Latitude - - 27 35 Log. 0.05240 
Sum = i SOU 20 
Half Sum- - 80 138 Log. 4.23025 
Difference - < 48 22 Log. 4.87356 
1. ™m. 3. 


App. time - - 9 019 Log. 9.16426 
Eqn. of time + 2 4 


M.T. at Ship 9 2 23 


The time at Greenwich, obtained by the Chronometer, is used in 
the foregoing Example, for the purpose of finding the correction of 
the Sun’s declination ; in strictness, this time should be reduced to the 
apparent Greenwich time, by applying to it the Equation of time, 
with a contrary sign to that in the Nautical Almanac. It is of very 
little consequence, however, whether the mean or the apparent time be 
used in finding the correction of the Sun’s declination; but when the 
time is to be found from the altitude of a Star, the apparent time at 
Greenwich ought to be used in finding the correction of the Sun’s 
right ascension. 


: Q5 
7 

In the foregoing example, and also in those that follow, the nearest 
minutes of the true altitude, and polar distance, are used in finding 
the time, this being sufficiently exact for merely finding the Longitude 
at sea; but if the time is required for the purpose of finding the error 
of a Chronometer, or, if the relative situations of two or more places 
are to be found by a Chronometer, greater attention to accuracy is 
requisite, this will be illustrated hereafter. 


EXAMPLE II. 


s 


May 24, 1824, nautical time, in Latitude 38° 46’ N. the following 
altitudes of the Sun’s lower limb were observed west of the meridian, 
together with the corresponding times by a Chronometer which was at 
that time fast for mean time at Greenwich lh. 1$m. 56s.; the index 
error of the instrument employed in observing the altitudes was 2 10" 
subtractive, and the height of the observer’s eye 16 feet : required the 
true Longitude of the Ship? 


Times by Chr. Alt. ©’sLlimb. (’s semidiameter - 15/49” 
h.m. s. Dip eet cae 
8 36 43 32° 43’ 20" ©’scor.inalt. 1 23 
= - a a Corr. of obsd. alt. - - 10 33 
ivi 5 Ss ve. The app. astrn. time at Green- 
Divide'by 3 16 4 20 “Wich is May 23d, 7h. 22m. 14s. 
Means.---) = -- 8 3735 - -"- <=> 32°.31 +97 ‘ 
i ys mn ©’s decln. at noon 20°37! 39” 
Chro. fast, (sub.) 1 18 56 Index error ee ee forth Duk. Se 
M.T. at Greenwich 7 18 39 Observed alt. 32 29 17 : . 
M.T. atShip - - 41250 Cor.ofobs.al. + 10 33 © 3Cor-dectin. - 2041 6 
Long. intime - - 3 5 49 ©’sTruealt. 32 40 —~ 
Longitude - 46°27'15”W. ©’s Polar dist. 69 19 Log. 0.02893 
Latitude - - 88 46 Log. 0.10807 
Sum - - - 140 45 
HalfSum - - 70 225 Log. 452616 
; Difference- - 37 423 Log. 4.78650 
Dem 3s. —— 
Ap.time at Ship 4 16 25. Log. 9.44966 
Eau. of time - — 3 35 


M.T. at Ship 4 12 50 


, In this example the equation of time is 8m. 35s. to be subtract-d 
irom the apparent time, to reduce it to mean time; _ the same quantity 
must therefore be added to the mean time to find the apparent time. 
Now in this case the mean time at Greenwich is 7h. 18m. 9s. to which 
3m. 35s. being added, the sum 7h. 22m, 14s. is the apparent time at 
Greenwich 


EXAMPLE III. 


October 24th, 1824, about 9h. 44m. P.M. nautical time, in Lati- 
tude 38° 44’ N. and Longitude by account 35° 30’ W.; the observed 
altitude of Altair, west of the meridian, was 29° 5’; height of the 
eye 18 feet; and the time shewn by a Chronometer, when the alti- 
tude was observed, was i1h. 49m. 33s., the Chronometer being slow 
for mean time at Greenwich Im. 5is.: required the Longitude of 


the Ship ? 


h. m. h. m. s. 
Estim. astron. time at Ship 23d - - - 9 44 Sun’s R.A. at Noon, 23d. - - - 13 51 46 
Longitude in time, W. - - - - + 2 22 Correction for 12h.6m. - - - - + 1 56 
Estimated time at Greenwich - - - 12 6 ©’sR.A. at time of observation - 13 53 42 
24 
_Comp. of ©’s R.A. - - - - 10 618 
Star’s observed altitude - - -~ 29° 5/ 
Dip and correction inalt!’ - - — 6 
Star’s true altitude - - - - - 28 59 
Star’s polar dist. from N.A.- - 81 35 Log. 0.00470 
Latitude - - - - - - - - 38 44 Log. 0.10787: 
Sum - - - - - - = - - 149 18 . 
Half Sum’ - - - - - - - 74 39 Log. 4.42278 
Difference - - - - - - - te 40 log. 4.85448 
.m. &. 
*’s Horary dist. W. of merid. - 3 57 33 Log. 9.38983 
%’s Right ascension - - - - 19 4215 h m= 38. 
Com. of ©’s R.A. - - - - 10 618 Time of obsn. byChr. - - - - Il 49 33 


——— Chr. slow for M.T. at Greenwich - 4+ 1 51 
Sum—24=App. time at Ship - 9 46 6 ee TET 


Equation of time - - - - -— 1539 Meantime at Greenwich - - - - 11 5] 24 
Mean time at Ship - - - - 9 30 27 

Mean time at Greenwich - - 11 51 24 

Longitude intime - -.- - 2 20 57-=35° 14’ 15’W. 


In this last Example, the estimated time at Greenwich is deduced 
from the supposed apparent time at the Ship, and the Longitude by 
account; but when the Time and Longitude are very uncertain, the 
Greenwich time should be found by means of the Chronometer, as in 
the two former Examples, 


We shall now proceed to give some directiongfor finding the Errors 
and Rates of Time-keepers. This is a subject that ought to be well 
understood, for unless the Navigator knows how much a Chronometer 
differs from mean time at Greenwich, at any given time, he can place 
no confidence in the Longitude deduced therefrom, 


ON FINDING 


THE ERRORS AND RATES 


OF 


CHRONOMETERS 


= 908 G0e 


THERE are various modes of finding the error and rate of a Chro- 
nometer, such as by comparing it with a well-regulated astronomical 
clock, by transits of the Sun, or a fixed Star, over the meridian, or by 
equal altitudes of the Sun. These methods, however, are not in ge- 
neral so well adapted to the use of the practical Navigator as the fol- 
lowing, of which we shall give some examples. 


1. By a set of altitudes of the Sun, taken when that object is at a 
proper distance from the meridian. 


2. By a set of altitudes of a fixed Star, taken when the Star is near 
the prime vertical 


3. By the Lunar Distances. 

The first of these methods is the one most used by seamen. In 
high Latitudes, however, when the Latitude of the place, and the de- 
clination of the Sun are of contrary names, the second method will 
be found more correct, because a Star may always be chosen at a proper 
height, and at the same time near the prime vertical. ‘The third method 
is only useful at sea, but there it is the only one that can be employed 
with advantage; it therefore ought to be well understood by every 
person possessed of a time-keeper. 


Altitudes, carefully observed in the usual way, may be employed 
to find the error of a Chronometer, but altitudes, taken by means of 
an artificial horizon, should always be preferred when the observer is 
on shore, or the ship perfectly steady; mdeed, it is only in this way, 
that altitudes of the Stars can be employed with success in finding the 
rate of a time-keeper. 

E 
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The artificial horizon, generally used, consists of a quantity of 
quicksilver, put into a shallow trough or vessel, having a glass roof 
to prevent the wind from disturbing the surface of the mercury. 
Another kind consists of a smooth reflecting surface, which is a perfect 
plane, and adjusted horizontally at the time of observation by means 
of screws and a sprit level. If a person be not in possession of either 
of these horizons, a little clean tar, oil, or treacle, put into a bason, 
will answer very well as an artificial horizon ; if the wind is strong, 
the bason should be covered with a piece of fine muslin, or gauze 
Water makes an excellent artificial horizon, when there is little or 
no wind, or when kept steady in the bason by means of a gauze 
cover. 


To observe the altitude of the Sun in an artificial horizon, let the ob- 
server have the horizon directly betwixt him and the Sun, and place 
himself at such a distance as to see the Sun’s image in the quicksilver, 
or other reflecting surface; then having the proper coloured glasses 
turned down, on each side of the horizon glass of the Sextant, keep 
the Sun’s image in the middle of the field of the telescope, and move 
the index forward until the Sun’s image, reflected from the index glass 
of the Sextant, be brought in contact with that first seen in the artifi- 
cial horizon; then, if the one image be made exactly to cover the 
other, the Sextant (supposing it to have mo error) will give twice the 
apparent altitude of the Sun’s centre. But instead of making the one 
image cover the other, it is generally better to bring their limbs in 
contact, then half the angle of the nearest limbs is the apparent alti- 
tude of the Sun’s lower limb, or half the angle between the farthest 
limbs is the apparent altitude of the Sun’s upper limb. _ 


The altitude of a fixed Star is observed in the same manner, only 
no coloured glasses are required; and as the Stars have no sensible 
diameter, half the angle given by the instrument is the apparent alti- 
tude of the Star. 


FIRST METHOD 


To find the Error and Rate of a Chronometer by altitudes of the Sun, 
observed by means of an Artificial Horizon. 


RULE. 


1. When the Sun is near the prime vertical, or at least 5 points of 
the compass distant from the meridian, and his altitude at the same 
time not less than 8°, nor greater than 60°; take a set of altitudes, 
and note the corresponding times by the Chronometer ; to the mean alti- 
tude, apply the index error of the Sextant, half the sum or dif- 
ference will be the apparent altitude of the Sun’s upper or dower limb, 
according as the furthest or nearest limbs of the Sun’s images have 
been brought into contact. y 
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2. With the apparent altitude of the Sun’s limb, take the correc- 
tion of the Sun’s altitude from Table VI ; this correction being sub- 
tracted from the apparent altitude of the observed limb, will leave the 
true altitude of that limb, to which apply the Sun’s semidiameter 
(from page III. of the month in the N. A.) by «ddition or subtraction, 
according as the lower or upper limb of the Sun has been observed, 
the sum or difference will be the true altitude of the &un’s centre. 


3. With the Sun’s true altitude and declination, together with the 
Latitude of the place of observation, find the apparent time, by Pro- 
blem I.; to the apparent time apply the Fquation of time, (from 
page II. of the month in the N. 4.) this will give the mean time at the 
place of observation. The difference between this Time and the Mean 
of the Times, given by the Chronometer, will be the error of the Chro- 
nometer for Mean Time at the meridian of the given place, and for the 
time of observation. | 


4. A few days after the first error has been found, let the error of 
the Chronometer be again found in the same manner ; divide the dif- 
ference of these errors, or their sum, if the one be fast and the other 
slow, by the number of days elapsed, the quotient will be the daily 
rate, which will be gaining or losing, according as the second observa-~ 
tion shews the watch to be gaining or losing on mean time. 


After having found the rate, the last found error should be reduced 
to the error for mean time at Greenwich, as follows : 


1. When the place of observation is in east Longitude, and the 
error of the Chronometer fast for mean time at that place, add the 
Longitude in time to the error of the watch, the sum will shew how 
much the watch is fast for mean time at Greenwieh; but when the 
Chronometer is slow for mean time at the place of observation, the dif- 
ference between the Longitude in time, and the error of the watch, 
will be its error for mean time at Greenwich, which will be fust when 
the Longitude in time exceeds the error of the watch, but s/ow when 
the error of the watch exceeds the Longitude in time. 


2. When the Longitude of the place is west, and the Chronometer 
slow for mean time at that place, the sum of its error, and the Longi- 
tude in time, will be its error slow for mean time at Greenwich, but 
when the watch is fast for mean time at the place of observation, the 
difference between the Longitude in time, and the error of the watch, 
will be its error for mean time at Greenwich, fast when the error 
of the watch is greater than the Jongitude in time; but s/ow when the 
Longitude in time exceeds the error of the watch. 


4 
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EXAMPLE I. 


1823. At Port Louis Mauritius, in Latitude 20° 10'S., and Longi- 
tude 57° 29’ 30” E. December 8, about 8h. 50m. A. M. apparent civil 
time, the following altitudes of the Sun’s nearest limbs were observed 
in an artificial horizon, together with the corresponding times by a 
Chronometer, the error of the Sextant was 2’ 50" additive: required 
the error of the Chronometer for mean time at Port Louis? 


Times by Chr. Dble alt. ©’s ].1. 
2h Bs 
5 215 909°42' 20" The estimated astronomical time at 
3 61 91 34 50 Port Louis is Dec. 7, at 20h. 50m. 
5 40 92 28 49 Long. of Pt. Louis intime—3 50 
Divide by3 - - 11 36 15 50 Greenwichtime,7thDec.17 0 
Means - - - - 56 352 - - - + - 913517 @’sDec.atnoon,7th. 22034’ 41S, 
Index error - -- 250 Corr. for17h.0m. - + 4 47 
Divide by 2 -) 91 38 7 ©’s Corr. Declination = 39 28 
App. alt. of ©’s lower limb - - 45 49 4 Se 
Correction from Table VI. - - - — 50 (’s Polar distance - 67 20 32 
True alt. of ©’s lower limb - 45 48 14 
Sun’s semidiameter - - - - - + 16 J6 
True alt. of ©’scentre- - - - 46 430. 
Sun’s polar distance - - - - - 67 20 32 Log. 0.03488 
Latitude- - - - - - - - - 2010 0 Log. 0.02748 
Som - - - - -'- «- = - «= 133 35 2 
Half Sum - - - - - - - - 6647 31 Log. 4.59558 
Difference - - - - - - - - 2043 1 Log. 4.54870 - 
h. m. s. oe 
App. time at Port Louis - - - 8 50 47.7 Log. 9.20664 
Equation of time - - - - - -— 8103 719 
Mean time of observation - - - 8 42 37.4 Parts. 55——7s 7 
Time of observation by Chr. - - 5 3 52.0 
Chr. slow for M.'T. at Port Louis 3 38 45 


About 9 A.M. onthe 14th of December, the same Chronometer 
was found slow for mean time at Port Louis 3h. 39m. 278 .2, so that 


the watch lost 41s .8, in 6 days, and 418.86 = 6s .97, (or .7-) the 
daily rate losing 


To find the Error for noon at Greenwich on the 14th of Dec. 


h m. s 

Longitude of Port Louis 57° 29' 30” E. intime - - - - - - + - - - 3 49 58 
Error of the Chronometer for mean time at Port Louis at9 A.M. MthDec. - 3 39 27 
Error of the Chronometer for mean time at Greenwich, at time of obsn. fast - 10 3i 
Now 9 A.M. at Port Louis answers to 5h. 10m. A. M. at Greenwich ; therefore 

the time of observation is 6h. 50m. from noon at Greenwich, and the proportional 

part of the daily rate for 6h. 50m is nearly 2s. (to subtract) - - - - - - - — 2 
Error of the Chronometer, fast for mean noon at Greenwich, 14th Dec. - - 10 29 


Here the Chronometer being fast for mean time at Greenwich, and 
losing 7s. daily, it is plain that 7s. must be subtracted from 10m. 29s. 


to have the errer for noon on the 15th Dec.; 14s. for the 16th, and 
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soon. When the error and rate are of different names, the error will 
change its name when the accumulated rate exceeds the original error. 
For instance, in the above example the error will be diminished by 
Ys. daily, until the 22d March, 1824, on that day at noon the error 
of the watch is only 6s. fast for mean time at Greenwich, therefore on 
the 23d the error will be Is. slow; on the 24th it will be 8s. slow, 


and so on. 
EXAMPLE II. 


June 7, 1824, at New York, in Latitude 40° 42’ N. and Longitude 
74° '7’ W. about 3h.40m. P.M. apparent civil time, the following 
altitudes of the Sun’s upper limb were taken in an artificial horizon, 
and the corresponding times by a Chronometer, the index error of the 
Sextant being 1’ 40" subtractive: required the error of the Chrono- 
meter for mean time at New York ? 


“age by Chr. Dble alt, ©’s up. 1. 
> post ae 
3 20 37 82°42'30” The estimated astronomical time 
21 43 82 12 40 at N. York is 7th Dec. 3h. 40m. 
22 51 81 42 0 Longitudeintime W. + 4 56 
Divide by3 - -) 131] 37 10 Timeat Greenwich - 8 36 
Means - - - - 3 2l PAB 2 sp antec 82 12 23 ©’s dec. at noon 7June 22°47’ 16” 
" Index error - — 140 Corr. for 8h. 36m. - + 1 59 


Divide by 2 - 8210 43 ©’s Corr. declination 22 49 15 
: —_—_— 90 
Apparent altitude ©’s upper limb- 41 5 22 


Correction from Table VI. - - - — 59 @©/’spolardistance - 67 10 45 
True alt. ©’s upper limb - - - 41 4 23 
Sun’s semidiameter - - - - - — 15 47 
True alt. of ©’s centre - - - - 40 48 36 
Sun’s polar distance - - - - - 67 1045 Log. 0.03540 
Latitude - - - - - - - - - 4042 0 Log. 0.12025 
Dame Sn Me ah eS EAS A OI 
Half Sum - - - - - - - - 742040 Log. 4.43109 
Difference - - - - - - - - 3332 4 Log. 4.74228 

b:m. . 8 
App. time of observ. at New York 3 40 3.5 Log. 9.32902 
Equation of time - - - - - - — 1] 28,9 88] 
Mean time of obsn. at New York 3 38 34.6 Part 21 = 3s 5 
Time of observation by Chron. - - 3 21 43.7 
Chro. slow for M. T. at New York 16 50.9 


On the 17th of June, at 3h. 50m. the same Time-keeper was found 
s.iow for mean time, at the same place, 17m. 39s. the Chronometer has 
therefore lost 48°.1 in 10 days; and 48,.1 + 10 = 48.81 the daily 
rate losing. 


To find the Error at Greenwich for noon on the 17th June. 
h m. s. 
Longitude of New York 7497’ W. intime - - - - - - - - - = 4 56 ‘28 
Chronometer slow for mean time at New York at 5h. 50m. P.M. 17th, add - 0 17 39 


Chronometer slow for mean time at Greenwich at time of observation - - - 5 14 7.0 
Proportion of daily rate for 8h.36m. - - - - - - - 2+ - - = =e e+ 1.7 
Chron. slow for mean noon at Greenwich 17th June, 1824- - - - - - - 5 14 53 
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Here we may call the error 5h. !4m, 5s. and the daily rate 4s. 8, it 
being always sufficient for nautical practice to use the nearest second 
of the error, and nearest tenth of a second of the rate of a Chrono- 
meter. But in the work to find the error on different days, for the 
purpose of ascertaining the rate; the fractions of seconds of time 
ought not to be neglected. 


Altitudes observed on different days, for the purpose of finding the 
rate of a Time-keeper, should always be taken on the same side of 
noon, and as near the same time of the day as possible. ‘The interval 
between the observations ought not to be less than 4 days, nor greater 
than 12 or 14; for when the interval is only I or 2 days, a small error 
in either of the observations will materially affect the rate; and if the 
interval be too long, any irregularity in the going of the watch is not 
so likely to be detected. 


When the error and rate of one Chronometer are found, it is very 
easy to ascertain the errors and rates of any number of watches, by 
comparing each at two separate times with the one whose error and 
rate are known. For example, Let the Chronometer, of which the 
error and rate is found in Example II. be called No. 1, it is required 
to find the error and rate of a Chronometer, No. 2. 


h. ms. 

June 7.—Time by Chronometer, No.1]. - - - - - - = 3 26 29 

Time by Chronometer, No.2.- - - -+- - - 2 39 — 

No. 2 Slow of No. 1, at 3h. 26m.on7 June - - - 0 47 29 

hy “mm. +s. 

June 17.—Time by Chronometer, No.1. - - - - - - - 8 54 B 
Time by Chronometer, No.2. - - - - - - - 3 48 

No. 2 Slow of No. 1],at 3h. 54m.17 June - - - 0 46 23 


Here the interval being so nearly 10 days, may be taken as such ; 
and as No. 2 has gained 1m. and 6s. on No. I, during that time, it 
has therefore gained 68.6 daily on No. 1: but the rate of No. 1 is 
48 .8 losing, hence the rate of No. 2 is = 6s .6—48.8 = 15.8 gaining. 


As the rate of No. 2 is small, it will be sufficient to apply the differ- 
ence of the times shewn by the Chronometers on that day, to the 
Error of No.1, for noon at Greenwich, on the 17th June. Now 
No. | is 5h. 14m. 7s. slow for mean time at Greenwich, when the ob- 
servation is made on the ]7th June, and No. 2 is 46m. 28s. slow of 
No. 1 at the same time; therefore No. 2 is 6h. Om. 30s. slow for mean 
time at Greenwich on the 17th June, and its daily rade is 18.8 gaining. 


Or the errors of No. 2 for mean time at New York, when the ob- 
servations were made on the 7th and 17th June, may be found by 
comparing it with No.1, and by these errors the rate and error of 
No. 2 may be deduced in the same manner as those of No. 1. Thus, 
on the 7th June No.1 is 16m. 51s. slow for mean time at New York, 
and at the same time No.2 is 47m. 29s. slow of No. 1; therefore 
No. 2 is lh. 4m. 20s. slow for mean time at New York on the 7th June, 
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and on the 17th June No. 1 is 17m. 59s. slow for mean time at New 
York ; and at the same time No. 2 is 46m. 23s. slow of No. 1, there- 
fore No. 2 is slow for mean time at New York Th. 4m. 2s. on the 17th 
June. Hence the Chronometer, No. 2, has gained 18s. in 10 days, 
which gives the daily rate Is, 8 gaining, as before ; and by adding the 
lh. 4m, 2s. the error of the watch on the 17th, to 4h. 56m. 28s., the Lon- 
gitude of New York in time, the sum 6h. Om. 30s. is the error of No. 2 
for noon at Greenwich. 


When the Rates and Errors of several watches are to be deduced 
from the same observations, they should each be compared with the 
one of which the time is noted, as near to the time of observation 
as possible, that the rates, &cs of the other watches may not be af- 
fected by any irregularity in the going of the one by which the time 
is taken. 


SECOND METHOD. 


To find the Error and Rate of a Chronometer by altitudes of a fixed 
Star, taken by means of an artificial horizon. 


*. 


RULE. 


1. Choose a Star, of which the declination is of the same name as 
the Latitude of the place of observation, find, in Table IX. the alti- 
tude by which the apparent time may be found with the greatest ac- 
curacy, and let the altitude of the Star be observed when the angle on 
the instrument is as near to twice the altitude found in Table IX. as 
possible; then take a set of altitudes of the Star, with the correspond- 
ing times, by the Chronometer, in the same manner as in the last 
method. ; 


2. To the mean double altitude, apply the index error of the Sex- 
tant, which will give twice the apparent altitude; from the apparent 
altitude subtract the correction of the Star in altitude, Table VI. the 
remainder will be the true altitude of the Star. 


3. Take the Sun’s right ascension from the Nautical Almanac, for 
the noon of the given astronomical day, and reduce it to the time of 
observation, by ‘Table X.; also let the right ascension and declina- 
tion of the Star be accurately reduced to the time of observation.* 


4. With the Star's true altitude and declination, together with the 
Latitude of the place of observation, find the apparent time of obser- 
vation, by Problem II.; to the apparent time, apply the equation of 
time, which will give the mean time of observation ; the difference be- 
tween this, and the mean of the times of observation by the Chrono- 
meter, will be its error for mean time, and by finding the error at some. 
subsequent time, the rate is deduced as before. 


_ * If one of the 24 stars, of which the right ascensions and declinations are given in the Nau- 
tical Almanac for every tenth day of the year, can be used, it should always be preferred. . 
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EXAMPLE. 


Suppose that on the 6th of January, 1824, about ‘7h. 59m. P. M. 
exvil time, in Latitude 56°34 N. and Longitude 2° 35’ W. the fol- 
lowing altitudes of Castor were observed east of the meridian, in an 
artificial horizon, with the corresponding times by a Chronometer, the 
index error of the Sextant was + 40”: required the error of the 
Chronometer for mean time at the time of observation.? 


Times by Chr.” 
h. m. s. 
8 7 15 
8 58 
10 46 


Divide by3 - - -) 2659 


Means - - - = 8 859.7 


Index error - + 40 
Divide by 2) 80 38 7 


Star’s apparent altitude - - - 
Correction from Table VI. - - 


Star’s true altitude - - - = 


Star’s polar distance - - - 
Latitude - - = © - 6 - 


Sum - - -)- - 2 = - 


Half Soms.2) -- aee 


Differencé .~ Y= 5-1 2otee = 


Star’s distance W. of meridian 


Comp.of ©’sR.A. - - - 
Star's right ascension- - - - 


Sam — 24=-App. time of obsn. 


Equation of time - - - - - 


Mean time of observation - - 
Mean of times by Chronometer 


Chronometer fast for mean time 


Dble alts. of * 
h. m. 
80° 4’ 00” Est time at place of obsn. 7 59 


$0 87 10 Long. intime, W.  - -- 10 
81 11 40 ——— 

—-  Est.time atGreenwich - 8 9 

112 20 h. m, 8. 
——— ©’sR.A.atnoon6Jan.19° 6 0.6 
80 37 27 Corr. for 8h.9m. - - + 1 29.3 
©’s Corr. R.A. - - 19 7 29.9 

24 


Comp. of @’s R.A. - 4 52 30.1 


-4019 4 
ie 4 

~4017 57 # 

- 57 44 8 Log. 0.07284 


Log. 6.25887 


Log. 4.34209 
Log. 4.77948 


Log. 9.45328 


www A 
He © OO 


- 4 38.3 


On the 18th of the same month, at 7h. 40m. P.M. civil time, the 
error of the Chronometer was again found by Castor, and was then 


5m, 21s. fast for mean time. 


Hence the gain in 6 days 23h, 42m. is 


425.7; but the interval being so near 7 days, may be so esteemed, 
and 42% .7 + = 6s.1 the daily rate, gaining. 


0 find the Error for mean time at Greenwich on the 13th Jan. 


Longitude of the place of observation 2°35’ W. intime - - 


i oa. oS: 


- 0 10 20 


Chron. fast for mean time at the place of obsn. at 7h. 40m. P.M. 13th - 0 5 Qi 


Chronometer slow for mean time at Greenwich, at time of observation - 0 4 59 
Proportion of daily rate for time-past noon at Greenwich, viz.7h. 50m. + ++ 2 
Chronometer slow for mean noon at Greenwich, 13th Jan. 1824. - - - 0 5 I 


The right ascension and polar distance of Castor were taken from 


page 155 of the Nautical Almanac, for 1824. 


If the time found by 


observation differs more than 3 or 4 minutes from the estimated time, 


oO 
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the operation of finding the proportional part of the Sun’s right ascen- 
sion ought to be repeated, using the time found by observation instead 
of the estimated time ; this proportional part being added to the Sun’s 
R. A. at noon, will give the correct right ascension at the time of ob- 
servation ; then with the Sun’s right ascension thus corrected, the 
Star’s meridian distance, and right ascension, deduce the apparent 
time as before. 


Equal altitudes of a fixed Star, observed at an interval of a few 
days, may be employed to find the rate of a Chronometer. This is a 
very easy method of finding the rate of a watch, and may be used 
with advantage in any part of the habitable globe, when the stars can 
be seen; but in high Latitudes, when the Sun’s declination is of a dif- 
ferent name, from the Latitude, this is the best method for merely 
finding the rate that can be employed by a person whois, only, provided 
with a Sextant and an artificial horizon. 


RULE 1. Choose a Star, of which the altitude is greater than 10°, 
and less than 60°, when it is at or near the prime vertical; and when 
the Star is in this position, on any evening, observe its altitude, and 
note the corresponding time by the Chronometer. 


2. In an interval of from 3 to 14 days, again observe the same 
Star, when its altitude is equal to that first observed, and note the 
time by the Chronometer. 


3. Take the time from Table A. page 39, for the number of 
days between the observations ; subtract this time from the time shewn 
by the Chronometer, when the first altitude was observed, the re- 
mainder will be the time that the Chronometer would shew when the 
second altitude is observed, if it were to keep mean time exactly. 
Now it is plain, that if the time shewn by the Chronometer at the in- 
stant, the second observation is made, be greater than the remainder, 
the watch is gaining; but if the time by the watch of the second ob- 
servation be fess than the remainder, the watch is losmg; the dif- 
ference, in either case, being divided by the number of days in the in- 
terval, will shew the daily rate. 


EXAMPLE. 


December 1, 1824, in Latitude 51°30 N. the altitude of Alde- 
baran, observed in an artificial horizon, was 41°5' 20’, and the 
time shewn by a Chronometer at the instant the altitude was observed 
was 6h. 56m. 44s.; on the 10th of December, when Aldebaran had 
the-same altitude, the time by the Chronometer was 6h. 21m. 3s. : 
reauired the rate of the Chronometer ? 


h ms. 

_ Time on Ist. Dec. when the Star's altitude was 41° 5’ 20"- - - - - - 6 56 44.0 
Time from Table A. for interval of 9days - - - -~ - - - - - -~— 85 2.2 
Remainder, or time the Chr. oaght to shew 10th Dec. when Star’s altitude — . 

© is 419-5! 90") me, we ee ee ee ere toe oe G21, 208 
Time shewn by Chr. on the 10th Dec. when the Star's alt. was 41° 5'20” 6 21 3.0 
Loss of the Chronometer in 9 days, (divide by9) - - - = + - - 17.8 
Daily rate.of the Chronometer, losing - - - - = = = = 6 = 1.98 


F 
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THIRD METHOD. 


To find the Errors and Rate of a Chronometer by means of the Lunar 
Distances. 


RULE. 


1. When there is a good opportunity for observing the distance — 
hetween the Sun and Moon, or between the Moon and a Star, observe 
several sets of Distances with the Altitudes of the objects, and note 
‘the times by the Chronometer when the observations are made. 


2. Deduce the apparent distance and apparent altitudes of each 
set, and from these find, by Problems III. and 1V. the apparent time 
at Greenwich answering to each set of distances; to each of these times 
apply the Equation of. time, which will give the mean time at Green- 
wich for each set of distances; the difference between the mean time 
at Greenwich, as found by any particular set, and the time shewn by 
the Chronometer when that set is observed, will shew the Error of 
the watch, for mean time at Greenwich ; find the Error for each set, 
and take their mean as the Error for mean time at Greenwich, for the 
hour, nearest to the mean of the times of observation. 


‘ | 

3. At an interval, of at least 8 or 10 days, again find the Error of 
the Chronometer ; then having the Errors at two given times, find the 
Rate, as in the foregoing methods; and also the Error for the noon at 
Greenwich, nearest to the last found Error. | 


EXAMPLE. 


At sea, in Longitude 18°15’ W. by account, in the year 1824, 
February 9th, about 2h. 10m. P. M. nautical.time, the following dis- 
tance between the Sun and Moon, with the altitudes of these objects, 
were observed, and the corresponding times shewn by a Chronometer 
noted, the height of the eye being 14 feet: required the Error of the 
Chronometer for mean time at Greenwich at the time of observation. 


Times by | Dist. of olAlts. of ©’s|Alts. of })’s[Est. astron. time ath. m. 
and ))’s near-| lower limb. | upp. limb. {| Ship Feb. 8th, at 2 10 
est iimbs. Long.in timeW. - + 1 18 


s.time atGreenwich 3 23 
20" 59° 48/ 


Sums - - - 
De A ia el Ai ac NO AS As ’s Horiz. semid. 15 45 
Means- - -] ; 50 | 59 33 20 ’s Augmentation 7 
Index errors - f + 2 30 0 0 0 }Sun’s semidiameter 16 14 
Semidiameters + 32 6!+ 16 14 f —_—_— 
Dip of hor. - pe Megha VSS — 3 34 [Sum ofsemidirs, - 32 6 


al 
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Moon's hor. par. at noon 0°57! 41” 

Corr. for 3h. 23m. - - + 8 

Moon’s corr. hor. par. - 05749 Log. 0.0332 - - - - - - - - bog. 0.0332 

Sun's app. alt. - - - 5946 — Log. 0.5235 J’s app. alt. 22955’ Log. 0.8696 

App. dist - 1-9 - - -9 9798.96. Log. S.0.9967 ~~ - - - ~ + .- hog. F.1.9077 
' First correction - - +- 4 940 Log. 15534 aa Soto 

Second correction - + 45713 - ~ - - - - - - - - = = -' - Logs 2.8105 

Third correction- - + 2 41 


Sum—10°=True dist. - 96 13 0 ; 
Dist. in N.A. at3h. - 96 8 3. First diff. 0° 4/57” P. Log. 1.5607 
Dist. in N. A. at6h. - 97 41 21 Second diff. 1 33 18 P. Log. 0.2854 . 


mt s. peta as 
(Add. 3h.) App. time at Greenwich - - - - 3 933 P. Log. 1.2753 moo 
Equation of time - - - - = - - - - - - #1432 ae ‘ 
Mean time at Greenwich - - - - - - - - 324 5 , 
Time of observation by Chronometer - - - - 345 8 
Chronometer fast for M.T. at Greenwich - - 021 3 


By 4 other sets taken on the same afternoon, the results were as 


follows: (Let the set, already worked, be called No. 1.) Byrvors of the 
Chr. for M.T. at 


hm. s. Greenwich. 

Time by Chr. when set No.2, wasobserved - - - 35058 - - - Pape eg’ 
Mean time at Greenwich by No.2- - - - - - - 33012 - - - Diff. 20 46 
Time by Chr. when set No. 3, was observed - - - 35548 - - - 

Mean time at Greenwich by No.3 - - - - - - - 33440 - - - Diff. 2t 8 
Time by Chr. when set No. 4, was observed - - - 35956 - - - 

Mean time at Greenwich by No.4 - - - - - - - 3 38 5] - - Diff 21 5 
Time by Chr. when set No. 5, was observed - - - 41053 - | - , 
Mean time at Greenwich by No.5- - - - - - - 34051 - - - Diff. 20 12 
Error by No. 1, at Greenwich, mean time, 5h. 24m. - - - - 213 
Sum of errors - - - - - - - = - - - - -.- - (divide by 5) 104 14 
Chronometer fast for mean time at Greenwich at 4h. Feb. 8th- - - - 20 51 


On the 22d of February, at 23h., Greenwich time, the same Chro- 
nometer was found, by 6 sets of distances between the Sun and Moon, 


to be 22m. 53s. fast for mean time at Greenwich. Here the interval: 


is 14d.19h. and the gain, during that time, is 2m. 2s.=129s., and 


aoa, or BE. = 83.25, the daily gain of the Chronometer is therefore 


8is.; and its Error for mean time at Greenwich, at noon, on the 


23d February, is 22m. 53s. fast. 


It is not necessary that all the observations, for finding the Errors 
at the beginning or end of the interval, should be made on the same 
day, nor that the Moon’s distances should he all taken from the same 
object. When the observations, at the beginning or end of the inter- 
val, are made on different days, set down all the times at Greenwich 
with their respective errors opposite to them, find the sum of the dimes, 
and also that of the errors ; these sums being divided by the number 
of times, or errors, will give the required epoch and the corresponding 
error of the Chronometer. For example, Let the times at Green- 
wich, and corresponding errors of a Chronometer for mean time at 
that place, be as follows : 
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Errors of Chronometer slow for mean time 

1824, Mean time at Greenwich at Greenwich. 

No. m. hb) ako 

1.- March - - 5 4 30 - + -~ = - = = 2 6 28 By yp and@® 

a Mitte’ =" -° 6-9 8 (OO ~ So ree Cae oe 1h yp and © 

3. ditto “= = -6 9° BO" = - Cane’ - Be 22°96" BS ) and Jupiter. 
4, Sitio »- jie? 7.44) «sul, een 3) eee tS p and @ 

5. anu -- -- ~ 7> 1. = 07 '. came = Bt OMe BO ) and Pollux. 
Sums, - (divide by 5) 32 9 O - —#- A 0. OBA 6 
Mente see eFtll is. 6 TP) 84 ie hs eee 8.86} ap 


Here the mean of the times at Greenwich is March 6, at 11h. 24m. 
and the mean error, or that which answers to the mean Greenwich 
time, is 2h. 6m. 50s.; and by again finding the error of the watch for 
some subsequent time, the rate may be deduced as before. 

The same degree of accuracy is not to be expected in this method 
of settling the rate of a time-keeper, as may be obtained by altitudes 
of the Sun or Stars taken on shore; it is, however, as has been before 
observed, the only method that can be employed at sea, and the Na- 
vigator, who carefully practises it, will seldom find 5 miles of error in 
the Longitude, as given by a tolerably good Chronometer, during 
a passage of any length, for in this case we do not depend upon the 
exact going of the Chronometer, for a long period, but merely from one 
set of Lunar Observations to another. 


On the Management of Chronometers. 


Unless particular care be taken of Chronometers, it is not to be 
expected that such delicate pieces of mechanism can continue to go 
with regularity, it may therefore be of service to those who have not 
had much experience in the use of ‘Time-keepers to attend to the fol- 
lowing Remarks: | 

1. A Chronometer should be wound up at regular intervals, it be» 
ing very improper to let one, that is generally wound up between 8 
and 9 o’clock in the morning, run till noon. Great care should be 
taken to avoid circular motion, therefore when winding up a Chro- 
nometer, it must be kept steady, and the key only turned. . 

2. Chronometers should be placed so as to be as little exposed as 
possible to sudden shocks, from the sea striking the Ship, or from the 
shutting of doors, &c.: they ought not to be exposed to a current of 
air ; and nothing magnetic should be allowed to remain near them. 

3. It is very improper to make a practice of taking a Chronometer 
on deck, when observing altitudes, merely to find the Longitude; for, 
hesides the risk of accidents, it is hardly possible to carry about a 
Chronometer without giving it too much circular motion. Any sud- 
den change of temperature ought also to be avoided: it is therefore 
proper to take the times of observing the altitudes by a common watch, 
and find the difference between it and the Chronometer, immediately 
before or after the observation: then this difference being applied to 
the mean of the times of observation by the watch, will show the time 
by the Chronometer answering to the mean altitude. 

4. If a Chronometer be allowed to run down, it will not commence 
goiwg again, after being wound up, until it gets one or two pretty 
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quick quarter turns in a horizontal direction, its face being upwards. 
After being set going, a Chronometer will sometimes keep the same 
rate it had before it was let down; this, however, is uncertain, and no 
dependance can be placed on it, until a fresh rate and error be 
obtained. 

5. When a Chronometer is carried to or from the Ship, it should 
be fastened by means of the studs and screws, to prevent it from tra- 
versing on its gimbles. Great care should be taken by a person carry- 
ing a Chronometer, that it gets no sudden jerks, or quick circular 
motion. If the rate of a Chronometer can be properly ascertained, 
when it is on board, it ought not to be taken on shore for that purpose, 


Note.—In a paper by Mr. Fisher, published in the Philosophical Transactions for 1820, 
page 196, it is stated that Chronometers generally go faster on board of a Ship than on shore. 
Mr. Fisher ascribes this to the magnetic effect of the iron in the Ship on the Steel part of the 
balance of a Chronometer. This is a subject that deserves farther attention from all intelligent 
navigators. 


Table A contains the acceleration of the fixed Stars, in mean time 
from t day to 60. If the acceleration be wanted for any time exceed- 
ing 60 days, it may be found by adding together the accelerations 
answering to the days in the Table that make up the given time. 


For example, let the acceleration for 112 days be required, here 
60 + 52 = 112. 


h. 4m, | & 
Acceleration for60 days - - - - - - 3 55 54.5 
Acceleration for 52 days - - - - - - 3 24 27.2 
Acceleration for LI2 days - - - - - = 7 20 21,7 


This Table is given for the method of finding the Rate of a Chro- 
nometer, by equal altitudes of a fixed Star, observed on different 
days. It will also answer for the method by transits of the fixed Stars. 


TABLE A, Acceleration of the Fixed Stars, m Mean Time. 


Sidereal} Sidereal 
Acceleration.| Days. |Acceleration. 


Sidereal 
Days. 


Acceleration. 


Days. | Acceleration. 


h. m. s.! h. m.-s. h. m. s. h. m. s. 
ed 0 355.9 16 1 2 54.5 2 1 53.1 46 3 051.8 
2 0 7 518 17 1 6 504 2 649.1 47 3 4477 
3 0 11 47.7 18 1 10 46.3 2 9 45.0 48 3 8 43.6 
4 0 15 43.6 19 1 14 42.3 2 13 40.9 49 3 12 39.5 
5 0 19 39.5 20 1 18 38.2 217 36.8 50 3.16 35.4 
6 0 23 35.4 21 1 22 34.1 2 21 32.7 51 3 20 31.3 
7 0.27 31.4 22 1 26 30 0 2 25 28.6 52 3 24 27 2 
8 0 31 27.3 23 1 30 25.9 2 29 24.5 53 3 28 23.1 
9 0 35 23.2 24 1 34 21.8 2 33 20.4 54. 3 32 19.0 
10 0 39 19.1 25 1 38 17.7 2 37 16.3 55 3 36 14.9 
11 0 43 15.0 26 1 42 13.6 2 41 12.2 56 3 40 10.8 
12 0 47 10.9 27 146 9.5 245 8.1 57 344 6.8 
13 051 68 28 150 5.4 249 4.0 58 348 2:7 
14 055 2.7 29 154 13 253 0.0 59 3 51 58.6 
15 0 58 58.6 30 1 57 57.2 _ 2 56 55.9 60 3 55 54.5 


EXPLANATION 


OF 


THE TABLES. 


and @ EG Gee 


TABLE I. 
To Reduce Longitude into Time, or Time into Longitude, 


The use.of this Table will be easily understood by attending to the 
following *Examples: | 3 


I. 
What Time answers to Longitude 77° 42’ 30”? 


syn Pe 
77° OO ROY) =e br Ra Oe 
42 0O = .,.2 8 
30 even eht Aa 2 
Time required = - - «© « = - 5 10 50 
II. 
Required the Longitude answering to 7h. 23m. 28s, ? 
hm Ss. 
7 20 O saa 110° 0 0- 
3 28 er 52 0 
Longitude required - - - - - 110 52 0O 


This Table being chiefly intended to turn Longitude into time, and 
the contrary, is only extended to 180°, and to 12h. it is however easy 
to find the time answering to an arch greater than 180°, or the corre- 
sponding arch for a given time exceeding 12h. For Example, 
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Let it be required to turn the Moon’s right ascension 269° 21’ 44° 
mto.time ? : 


Moon’s‘right ascension - - 269° Q]/ 44” h m. 8. 
Subtract - - - - - - 130 0 90 wa a 0. ..8 
Remainder- - - - - - 89 21 44'and89° = 5 56 0 
Sh tees 1 24 
44). Ss 3 
Moon’s right ascension intime - - - - - = = « 17 57 27 


In a similar manner may the arch be found, for any time, between 
12 and 24 hours. 


TABLE II. 
Dip of the Horizon. 


This Table contains the Dip, or Depression of the visible Horizon 
of the Sea, when the sight is unobstructed. The dip is always to be 
subtracted from altitudes observed by the fore observation; but if the 
bine observation be used, the dip must be added to the observed 
altitude. 


TABLE III. 
Dip of the Horizon, at different Distances, from the Observer. 


If the Image of the Sun, or any other celestial object, be brought 
in contact with the surface of the water, at any point nearer to the 
Observer than the most distant visible horizon, it is plain that the Dip 
will be greater than that given in Table Ii.; therefore in situations 
near the Land, when the Sun or other object is over it, the Dip is to 
be taken from this Table. Thus, if the height of the eye of an ob- 
server be 20 feet, and his distance from the Land 1 mile, the Dip is 
11 minutes. 

The distance from the Land can generally be estimated with suffi- 
cient accuracy, particularly if the distance exceeds a mile, and the 
height of the eye not greater than 20 feet : If the height be more than 
20 feet, and distance less than a mile, it is necessary to be very exact 
in both the arguments _ 


TABLE IV. 


Moon’s Augmentation. 


The Moon’s apparent semidiameter, as given in the Nautical Al- 
manac, 1s adapted to her distance from the centre of the Karth. But 
when the Moon is in the zenith of any place, she is nearer to an cb- 
server, in that place, than she is to the Earth’s centre by about 4000 
English miles, (the diameter of the Earth being nearly 8000 miles,) 
now the Moon’s mean distance from the Earth’s centre being about 
240,000 miles, it is evident that the Moon’s diameter will appear 
under an angle th part greater to a person who is nearer to her by 
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4000 miles, for 240,000 + 4000 = 60; and as the Moon’s semidiame- 
ter, when at her mean distance from the Earth, is about 15’ 42", the 
greatest augmentation of the Moon’s semidiameter will in this case be 
15” 42”, that is, one 60th of 15’ 42". When the Moon is nearer to the 
Earth than her mean distance, the greatest augmentation of semi- 
diameter exceeds 15" 42”, and the contrary is the case, when the Mcon’s 
distance is greater than her mean distance from the Earth. 

When the Mvon is in the horizon of any place, her distance from 
that place is so nearly the same as the distance from the Earth’s 
centre, that the augmentation is insensible. Supposing the Moon’s dis- 
tance from the earth to remain the same, as her altitude increases she 
approaches an observer, and therefore, at any altitude between 0° and 
90°, the augmentation will be between 0", and the Moon’s greatest 
augmentation of semidiameter. 


TABLE V. 


Contraction of Semidiameter of the Sun or Moon. 


As the effect of refraction is greater on the lower limb of the Sun, 
or Moon, than on the upper limb, the apparent vertical diameter is 
always less than the apparent horizontal diameter, in a quantity equal 
to the difference of the refractions on the upper and lower limbs. 
Thus, if the observed altitude of the Sun’s lower limb be 3° 0’, when 
his diameter, by the Nautical Almanac, is $2’, the observed altitude 
of the upper limb will not be 3° 32’, but only 3°30’ 30’, because 
the refraction on an object, when it is apparently 3° above the horizon, 
is 14’ 36"; but when the apparent altitude of an object is 3° 30, the 
refraction is only 13’ 6’, in this case, therefore, the horizontal diame- 
ter of the Sun would be greater than the vertical diameter by 1’ 30’, 
or the contraction of the vertical semidiameter would be 45”. 

When the distance between the Sun and Moon is observed, if the 
altitude of either object be less than 12°, and the altitude of the other 
above 20°, the correction from this Table ought to be subtracted from 
the semidiameter of the lower object, before it is applied to the ob- 
served distance. ; 

When the altitudes of the objects are nearly the same, when the 
distance is observed, no correction is necessary. When the objects 
are both in the same azimuth circle, or in opposite azimuth circles, 
a line from the centre of either object, to that part of the limb from 
which the distance is taken, will make an angle of 90° with the hori- 
zon, therefore, the whole effect of the difference of refraction on the 
centre of the object, and the observed limb, must be applied to the 
semidiameter. When the objects are in any other position, the angle 
with the horizon may be estimated with sufficient exactness, by taking 
notice of the inclination of the plane of the Sextant with the horizon, 
at the time the distance is observed. 

‘The inclination which a plane, passing through the two objects, nas 
to the horizon, is found at the top; and the apparent altitude, in the 
left hand side column under the former, and opposite to the latter, is 
the contraction of semidiameter. 
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EXAMPLE. 


The Moons semidiameter being 16° 4" by the Nautical Almanac, 
when her apparent altitude is 6° 40’, and the inclination to the horizon 
of the plane passing through the Sun and Moon 78°: required the 
semidiameter to be applied to the observed distance ? 


Moon’s horizontal semidiameter - - - - - - ]6/ 4! 
Moon’s augmentation of semid. by TableIV.- - + 2 
Contraction of the Moon’s semidiameter - - - — 15 


Semid. to be applied to the observed distance - 15 51 


TABLE VI. 


Corrections of the Apparent Altitudes of the Sun and Stars. 


The Sun’s correction in this Table is the mean refraction in altitude, 
Jessened by the effect of the parallax of the Sun, on the same altitude. 
The Star’s correction is the mean refraction in altitude. 


Note.—The correction of the Suns altituae should be taken out for the apparent altitude of 
the observed limb, and not for the apparent altitude of the Sun’s centre. By this means the 
fae in altitude, arising from the contraction of the Sun’s vertical semidiameter, wil! be 
avoided. 


TABLE VII 
To Correct the Mean Refraction. 


The corrections in Table VI. are calculated for that state of the 
Atmosphere, in which the height of the Barometer is 29. 6 inches, 
and the height of Farenheit’s Thermometer 50°; but a variation in 
either the we?ght or temperature of the Air, causes a difference in the 
quantity of the refraction, it is therefore necessary when the altitude 
of an object is low, and great accuracy required, to apply the cor- 
rections from this table, to the correction found in Table VI. for any 
variation, in the height of the Barometer, from 29. 6 inches, and in 
the height of the Thermometer, from 50 degrees. 


EXAMPLE. 


The apparent altitude of the Sun being 6° when the Barometer 
stands at 29. '75 inches, and the Thermometer at 76° : required the 
proper correction of the Sun in altitude. 


Correction for Sun’s apparent altitude 6° from Table VI. - - 8’ 18’ 
Opposite app. alt. 6°, and under height of Ther. 76°, is - -— 31 
Opposite app.-alt. 6°, and over height of Bar. 29.75 is - - - + 2 
Correctionrequired = - - - - »- - - =. 2 -- - = 7 4 
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TABLE VIII. 


Correction of the Moon’s Semidameter, or Horizontal Parallax 
for any given time, between Noon and Midnight, or of the Sun’s De- 
clinalion for.a given time, from the preceding noon. 


This is a Table of proportional parts. The corrections to be ap- 
plied to the Moon’s semidiameter and horizontal parallax, as given in 
the Nautical Almanac at Noon or Midnight, so as to reduce them to 
any other Greenwich time, may be accurately found by this Table. 
If the Sun’s Declination be required to the nearest second, the correc- 


tion may be found by Table X. 


TABLE IX. 


Altitudes by which the Apparent Time may be found with the greatest 
accuracy. 


When an object is observed in the prime vertical, the apparent time, 
deduced from its altitude, is likely to be more correct than when the 
object is in any other position, because, when a body bears due east 
or west, its change of altitude is quickest, and any probable error, 
either in the Latitude of the place of observation or m the Declination 
of the observed object, will cause very little error im the time: and 
the best situation of an object that does not come to the prime vertical 
is when its motion comcides with an azimuth circle. This Table 
will shew the altitude of an object when im either of these positions. _ 

For example. The Latitude of place being 51°30’ N., and the 
Declination of the Sun or a Star 21° N.; the best time to observe the 
altitude, for ascertaining the apparent time, jis when the altitude is 
about 27°; or if the Latitude of a place be 14° S., and the Declina- 
tion of an object 24°S., the most favorable altitude for finding the 
time is 57°. . 

This table is only useful when the Latitude of the place of obser- 
vation, and the Declination of the object, are of the same name. 
When these are of different names, the best time to observe the aiti- 
tude is when its height is from 5° to 15°, according to circumstances. 


TABLE X. 


Logarithms for finding the Correction of the. Sun’s Declination, 
&c. & 


This table is chiefly intended to find the proportional part of the 
daily variation of the Sun’s Declination, or Right Ascension, for any 
given time at Greenwich; the numbers at the top or bottom of the 
table may be esteemed as Hours, Degrees, or Minutes, and those in 
the side columns as Minutes or Seconds, according as the numbers at 
the top are estimated. 


45 


PROBLEM I, 


To find the Proportional Part of the Daily Variation of the Sun’s De- 
clination or Right Ascension, for any given time at Greenwich. 


; RULE. 


Add together the Logarithms of the Greenwich Time, and the 
Daily Variation, the Sum will be the Logarithm of the Proportional 
Part required. | 


EXAMPLE I. 


Suppose the variation of the Sun’s declination in 24h. is 1937": 
required the Proportional Part for 15h. 49m. ? 


h. m. 
Greenwich time - - - - - - = - - 15 49 Log. 0.1811 
Variation in24hours - - - - - = = 19’ 37" Log. 0,0876 
Proportional part required - - - - - - 12 »6 = Log. 0.2687 


EXAMPLE II. 


Let the change of the Sun’s right ascension be 3m. 55s, in 24 
hours, what would be the proportional part for 11h. 13m. ? 


hi mas) 8. 
Time at Greenwich - - - - = ll 13 0.0 Log. 0.3303 
Variation of ©’s R A. in 24 hours - 3 55.0 Log, 0.7873 ; 
Proportional part required - - - 1 49.8 Log. 1.1176 


This table will also be very useful in finding the proportional part 
of the variation of the: Moon’s Declination or Right Ascension, in 
12 hours. 


PROBLEM II. 


LA the proportional part of the Moon’s variation in Declination, or 
ight Ascension, during 12 hours, for any given time at Greenwich. 


RULE. 


To the Logarithm of twice the variation, in 12 hours, add the Lo- 
garithm of the time at Greenwich, reckoned from the preceding noon, 
or midnight, the Sum will be the Logarithm of the proportional part 
required. | 
EXAMPLE I. 

Required the proportional part of the change in the Moon’s Decli- 
nation for Sh. 33m. when the variation in 12 hours is 2° 37’? _ 

Variation in 12 hours 2°37/ x 2=-- - - | 14 Log. 0.6614" 
« Mm. 
Time past noon, or Midnight - - - - § 33 Log. 0.6359 
eek, 22 
Proportional part required = - - - - - 1° 12’.6 Log. 1.2973 
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EXAMPLE IL. 


When the variation of the Moon’s right ascension, in 12 hours, is 
6° 23’: required the proportional part for '7h. 43m. 


: his a 
Time past Noon or Midnight -- - 7 43 Log. 0.4998 
Variation in 12 hours 6° 23’ x 2 = 12° 46’ Log. 0.2741 


Proportional part for 7h.43m.. - - 4 6.2 Log. 0.7669 


As the motion of the Moon is seldom uniform during 12 hours, it 
is necessary, when great accuracy is required, to apply the equation 
of second difference to the declination, &c. as found by even propor- 
tion; this is explained in the Nautical Almanac. However, for most 
nautical purposes, such as finding the Latitude of the Ship by the me- 
ridian altitude of the Moon, or the Moon’s altitude by computation, 
it is generally sufficient to find the Moon’s declination, or right ascen- 
sion, by even proportion. 


TABLE XI 
Logarithms of the Latitude and Polar Distance. 


This table contains the Logarithmic Secants of the Latitude, and 
the Co Secants of the Polar Distance, 10 being rejected from the in- 
dex. * The degrees of Latitude are always found at the top, and the 
minutes in the left-hand column, and also those of the Polar Distance, 
when it exceeds 90°. When the Polar Distance is less than 900, the 
degrees are always found at the bottom, and the minutes in the right- 
hand column. , 


Note.—In this, and in all the other Tables, where the quantities at the top and bottom are 


different, the numbers for the minutes, &c. in the left-hand column belong to the quantities at 
the top, and those in the right-hand column to the degrees, &c. at the bottom. 


TABLE XII. 
Logarithms of the Half Sum, and Difference. 


This table contains the Logarithmic Co-Sines of the Half Sums, 
and the Log. Sines of the Differences, the index of each being dimi- 
nished by 5. The Degrees of the Half Sum are always found at the 
top, and those of the Difference at the bottom. 


TABLE XIII, 
Logarithms of the Apparent Time or Horary Angle. 


The Logarithms in this table are twice the Logarithmic Sines of 
half their respective Horary Angles, less 10 in the index. When the 
time is inferred from the altitude of the Sun, the apparent astronomi- 
cal time is found in this Table, the hours at the top being used when 
the Sun is observed west of the Meridian, and those at the bottom 


ay 


when the observation has been made east of the Meridian. The Lo- 
garithms are given for every tenth second of time, as far as 9 hours 
from the Meridian, and by the proportional parts in each page the odd 
seconds may be very readily found by inspection. 


EXAMPLES. 


I. What is the apparent time answering to the Logarithm 9.46381, 
the Sun having been observed west of the Meridian. 


Given Logarithm - - - - - - - - - - = = = 9,46381 
Logarithm of - - - - - - - - - 4h2lm. 0s. = 9.46340 
This difference gives nearest - - - 8 - - - - 41 Difk 
Apparent time required - - - - - 4 21 8 


II. The Sun having been observed east of the Meridian, required the 
apparent time when the Logarithm is 9.32246 ? 


Given Logarithm - - - - - - - - = = = - - 9.32246 
Logarithm of - - ~ - - = + ~*20h.2Im. 40s.= 9.32272 
This difference gives nearest - - - 4 - - - 6 Diff. 
Apparent time required - - - - -20 21 44 


When the Sun is observed west of the meridian, the given Loga- 
rithm will be greater than the Logarithm in the table, answering to 
the next less tenth second of time; but when the observation is made 
east of the meridian, the contrary is the case. : 


The Horary Angle of a Star is to be taken out in the same manner, 
in every respect, as the apparent time when the Sun is observed, that 
is, the horary distance of the Star, west of the meridian, is to be under- 
stood as the Horary Angie of the Star, therefore when a Star is ob- 
served west of the meridian, its meridian distance will be less than 12 
hours; but if the observation is made when the Star is east of the me- 
ridian, the horary angle, or distance of the Star reckoned westward 
from the meridian, is greater than 12 hours, for it is the complement to 
24 hours of the Star’s horary distance east of the meridian. 


If very great accuracy be required in the apparent time, the pro- 
portional parts wiil show the tenths of a second in the apparent time. 
Thus, in the first Example, the difference between the given.Loga- 
rithm, and the one in the table for the next less tenth second, is 41, 
but the parts for 8s are only 39, therefore there is 2 of a remainder ; 
place a cypher to the right of this remainder, which will make it 20; 
then above this will be found 48, which are to be esteemed 4 tenths of 
a second : hence the apparent time answering to the Logarithm 9.46381 
is 4h, 2im, 8s .4, 
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TABLE XIV. 
Logarithms of the Moon’s Horizontal Parallax. 


| TABLE XV 
Logarithms of the Apparent Altitudes. 


These tables require no explanation with respect to the manner of 
using them; but it may be observed, that the Logarithms in Table 
XIV. are the Proportional Logarithms of the Moon’s Horizontal Pa- 
rallax, each being lessened by 4600. and a Logarithm of any Appa- 
rent Altitude is the Log. Co-Secant of that arch, lessened by 9,5400. 
This was done with the view of having the Logarithms of the Moon’s 
horizontal parallax at each opening of the book, in Table XV., but 
it was found inconvenient in printing. 


TABLE XVI. 
Logarithms of the Apparent Distance. 


The Logarithms in this table are titled Log. S. and Log. 'T’., the 
first being the log, sine and the other the log. tangent of any given 
Apparent Distance, 9 being rejected from the index. When the Ap- 
parent Distance is less than 90°, the degrees of distance will be found 
at the top ; when the distance exceeds 90°, the degrees of distance are. 
found at the bottom. In this Table, as far.as 53° of distance, the - 
minutes in both the marginal columns are the same, and therefore 
either may be used; above 53°, the minutes in the left hand column 
belong to the degrees at the top, and those in the right-hand column 
to the bottom degrees. For example, when the apparent distance is 
35° 26', the Log. 8S. is 0.7632, and the Log. T. @8522; or for ap- 
parent distance 112°18'; the Log. 8 is 0.9662, and the Log. 'T. 
1.3871. . 


TABLE XVII. 
Logurithms of the First and Second Corrections. 


The degrees and minutes of the first correction are always to be 
taken from the top, and the second from the left-hand column ; also 
when the apparent distance exceeds 90°, the second correction, is to be 
taken out in the same manner; but when the distance is less than 90°, 
the degrees and minutes of the second correction must be taken from 
the bottom, and the seconds from the right-hand marginal column. 


7 EXAMPLE. 


I. The first correction answering to the Logarithms 1.5765 1s 
4°12’ 16”. 


II. When the Logarithm of the first correction is 1.8462, the first 
correction wili be 3° $8’ 23”. 
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{IJ. When the apparent distance exceeds 90°, the second correc- 
tion, answering to the Logarithm 2.1031, is 4° 45’ 48", 


IV. The apparent distance being less than 90°, and Logarithm of 
the second correction 1.7320, the second correction will be 5° 33’ 22”, 


Both the first and second corrections are always to be added to the 
apparent distance. , 


TABLE XVIII. 


Third Correction. 


This correction (like the first and second) is always to be added to 
the apparent distance,; the distance nearest to the given apparent dis- 
tance is to be found in the Table; then look for the altitude at the top 
or bottom, which is nearest the given apparent altitude of the Sun or 
Star, and in a side column for the ‘altitude, whieh is nearest to the 
given apparent altitude of the Moon; under the former, and opposite 
to the latter, will be found the third correction. ‘Thus, when the ap- 
parent distance is 52°, the Star’s apparent altitude 35°, and that of 
the Mcon 20°, the third correction is |’ 85"; or when the apparent 
distance is 79° 36’ 20", the apparent altitude of the Star 25° 30’, and 
that of the Moon 41° 15’, the third correction is 1’ 48". 


When the given distance and altitudes differ considerably from those 
in the Table, it will be proper to make a corresponding allowance on 
the third correction. 


For example. Let the given apparent distance be 61° 24’, the Star’s 
altitude 36°, and the Moon’s 22°; at apparent distance 60°, under 
36°, and opposite 22° is 1’ 29’, but at apparent distance 64°, the given 
altitudes give 1'33", therefore the third correction, for the given appa- 
‘rent distance and altitudes, will be 1’80’. The differences in the cor- 
rections given in the ‘Table, being in general very small, the third 
correction may be almost always found at sight for any given distances 
and altitudes. 


The small Tables, which are titled Taste P. contain the effect of 
the Sun’s parallax for the respective distances under which they are 

placed, when the distance between the Sun and Moon is observed ; the 
effect of the Sun’s parallax is to be taken from this table, and applied 
to the third correction before it be added to the apparent Distance. 


The seconds found above the line. In the column are to be added 
to the third correction, and those found below that mark are to be 
subtracted from the third correction. For example, at Apparent Dis- 
tance 52°, when the Sun’s altitude is 50° and the Moon’s 10°, the 
effect of the Sun’s parallax on the distance is 3", and this being found 
above the line—it is to be added to the third correction, found in ~ 
Table X VIILI.; hence the third correction will be 4/7” for the dis- 
tance between the Sun and Moon, or 3” greater than it would be if 
the distance were between the Moon and a fixed Star. Again, at the 
same distance, if the Sun’s altitude be 10° and that of the Moon 50°, 
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the effect of Sun’s parallax on the distance is 8", to be subtracted from 
the third correction, because it is found below the line, therefore 
the third correction would be 3’ 59’, or 8” less than if the distance 
were between the Moon and a Star. 


The effect of the Sun’s parallax on the distance can never exceed 9", 
When the distance is less than 84°, the effect of the Sun’s parallax 
may be either additive or subtractive: but when the distance is greater 
than 84°, the effect of the Sun’s parallax is always subtractive from 
the apparent distance, or what is the same thing; the third correction 
is always to be diminished, by the effect of the Sun’s parallax, before 
that correction be added to the apparent distance. 


TABLE XIX. 


~— 


Proportional Logarithms. 


The principal use of this Table is to find the apparent time at 
Greenwich, corresponding to a given true distance between the Moon 
and the Sun, or a Star; ‘this is exemplified in Problem 1V. page 8, 
The mode of taking out the Proportional Logarithm for any given 
arch or time, or of finding the time, &c. for any given Logarithm is 
obvious. Thus the Logarithm for 1° 16°38", or for lh. 16m. 38s. 
is the same, vz. 0.3709, and the time answering to the Logarithm 
1.3416 is Oh. 8m. 12s.; or the arch in degrees, &c. is 0° 8’ 12”. 

_ The index of a Proportional Logarithm, above Oh. 18m. or 0° 18, 
is always 0. . 


TABLE’ I. 1 


To turn DecREEs into TimE, or, Time into DeGREEs. 


CORA hal ea 


Time. Time. || Minutes] Time. ||Seconds|} Time, 
Degrees — o — of ——_-_— 
. M~ H. M. ||Degrees.| M. S. ||Degrees.| S. T. 
.4 121 8. 4 1 0. 4 1 0. 4 
oe 122 8. 8 2 0. 8 2 0. 8 
.12' | 123 8.12 3 0.12 3 0.12 
16 124 8.16 4 0.16 4 0.16 
20 125 8.20 5 0.20 5 0.20 
24 126 8.24 6 0.24 6 0.24 
.28 127 8.28 7 0.28 7 0.28 
32 128 8.32 8 0.32 8 0.32 
36 129 8.36 9 0.36 9 0.36 
.40 130 8.40 10 0.40 10 0.40 
.44 131 8.44 11 0.44 ll 0.44 
.48 132 8.48 12 0.48 12 0.48 
52 133 8.52 13 0.52 | 13 0.52 
.56 134 8.56 14 0.56 14 0.56 
. 0 135 9. 0 15 120 15 1. 0 
sa 136 9.4 16 Iw 4 16 1. 4 
. 8 137 9. 8 17 1. 8 17 1, 8 
2 138 9.12 18 1.12 || 18 1.12 
16 139 9.16 19 1.16 19 1.16 | | 
.20 140 9.20 20 1.20 20 1.20 | | 
24 141 9.24 at-| 1.24 21 1.24 | > 
5 (28 142 9.28 22 1.28 22 1.28 | ¢ 
5.32 143 9.32 23 1.32 23 1.32 | § 
5.36 144 9.36 24 1.36 24 1.36 
5.40 145 9.40 25 1.40 25 1.40 
5.44 146 9.44 26 1.44 26 1:44 
5.48 147 9.48 27 1.48 27 1.48 
5.52 148 9.52 28 1.52 28 1.52 
56 149 9.56 29 1.56 29 1.56 
0 150 | 10. 0 30 2. 0 30 2. 0 
4 151 | 10. 4 31° | 2. 4 31 2.4 
8 152 | 10. 8 32 2..8 32 2. 8 
12 153. | 10.12 33 2.12 33 2.12 
16 154 | 10.16 34 2.16 34 2.16 
.20 155 | 10.20 35 2.20 35 2.20 
6.24 156 | 10.24 36 2.24 36 2.24 
6.28 157 | 10.28 a 2.28 37 2.28 
6.32 158 | 10.32 38 2.32 38 2.32 
6.36 159 | 10.36 39 2.36 39 2.36 
6.40 160 | 19.40 49 2.40 40 2.40 
6.44 161 | 10.44 || 41 2.44 41 2.44 
6.48 162 | 10.48 42 2.48 42 2.48 | 
52 163 | 10.52 |} 43 2.52 43 2.52 
56 | 164 | 10.56 44 2.56 44 2.56 
0 165 | 11. 0 45 a) OD 45 3..0 
4 166 | 11. 4 46 3.4 46 3. 4 
48 167 | 11. 8 AT 3. 8 47 3.8 
12 168 | 11.12 48 3.12 48 3.12 
16 169 | 11.16 || 49 3.16 49 3.16 | 3 
.20 170 | 11.20 50 3.20 50 3.20 
24 171 | 11.24 5 i 3.24 51 3.24 
.28 17 911.88 2} £152 328° 52 3.28 
32 173 | 11.32 53 3.32 53 3.32 
.36 174 | 11.36 54 3.36 54 3.36 
40 175 | 11.40 55 3 AC 55 3.40 
44 176 | 11.44 56 3.44 56 3.44 
.48 177. | 11.48 57 3.48 5T 3.48 
52 178 | 11.52 ||; 58 3.52 58 3.52 
256 179 | 11.56 59 3.56 59 $3.56 
8. 0 180 | 12. 0 60 4.0 60 4. 0 


' 


2 TABLES II. IIT. 1V. V. 


TABLE Il.” 7 TABLE III. 


‘ . Dip of the Horizon—at different distances 
Dip of the Horizon. feom tie O bheever, 
meg HEIGHT OF THE EY® IN FEET. 
an 


in Miles.| 5 |10| 15 | 20 | 25 | 30 | 35] 40) 45 | 50 


0.: 0.1 | 28] 56] 841112/140/169/197/225/252/280 
1.2: 0.2 | 14| 28] 42] 56) 70] 85! 99/113/126/140 
1. 0.3 9} 19} 28] 37| 47] 56] 65] 75| 84! 93 
ie 0.4 7| 14] 21} 28] 35] 42! 49] 56| 63] 70 
2. 0.5 6| 11| 17| 22| 28) 34] 39] 45] 50) 56 
2. 0 6 5} | 14] 19] 23) 28] 33) 37| 42] 47 
2. 0.7 4} $§| 12] 16] 20} 24] 28] 32] 26} 40 
2.42 0.8 A4| 7| 10) 14] 17] 21] 25} 28] 31) 35 
2. 0.9 3} 6} | 12] 15] 19} 22) 25] 28} 31 
3. 1.0 3] 6} 8} IH) 14} 17) 20] 23] 25) 27 
3. 1.2 3] 5] 7] 9| 12] 14] 16} 19} 21) 23 
3. 6. 1.4 3} 4! 6] 8] 10} 12] 14} 16] 18} 20 
3. bee 1.6 3| 4} 5| 7] 9} 11] 13] 14] 16] 18 
3. 7; 1.8 2} 3] 5] 6| 8} 10] 12) 13] 144 16 
3.4 he 2.0 2} 3| 5) Gl 7 9} 11 12] 13) 16 
3. 8. 2.3 2} 3] 5! Gl 7] 8] 10} 11] 12} 14 
4. 8. 2.4 2} 3| 5] 6| 7| 8] 9} 11} 12] 13 
4, 8, 2.6 2} 3) 4| 5] 6! 8| 9! 10] Li] 12 
4, 8. 2.8 2} 3| 4! 51 6! 7! 8 9} 10] 11 
4.3 90 9, 3.0 2} 3] al 5] 6] 7] 8! 8! S| 10 
4 25} 95 | 9.5 3.5 2; 3} 4| 5| 6] 6| 7} S| $l g 
4.34] 100 | 9. 4.0 2| 3| 4| 4| 5) 6] 7} 7} 8] 8 
4.46] 105 1/10. 4.5 | 2| 3] 4| 4) 61 5] o| 6| 7] 8 
4.46' 110 |10.16 5.0 2} 3| 4| 4| 5] 6] 6 6 7] 7 
4.52 115 |10.30 6.0.0. 2s Bh). 4) oa A A Te 8 
4 58} 120 110.43 7.0 .- 28). 4) apa St a a Oak 7 


TABLE V. 
Contraction of Semidiameter of © or). 


TABLE IV. 
Moon’s Augmentation. 


’ 
D's | )’s Semm1aAmeTeR By THE NAuTICAL ALMANAC. ANGLE wiTH THE Horizon. 


App. J cK. ATE EAGALAC PEI 


“|14.40]15. O}15. 20115 .40 


Cee T. vis W 


of Of Of OF OF O| OF OC} CO] OF G| O 
0|12|24|36/48/5 4/60|66/72|78/84/90 


Fi Mt 4 MW A 


16. 0)16.20)16.46 


a Cp he | “ 


Apparent 
Altitude 


12) 


9/14/16)19)21)/23)/24/25/25 
8}12/14/17/19)21 22)23/23 
8/11/13/15/17/19|20/21!2) 
7/10/1214) 16)17 I8|19) 1% 
9)11/13/14)15|16)17)17 
8/10) 12/13)14)15)15|15 


mh mt 


oe 
OOrnkeRwwnNeo 
Sonar 
STH R OWN = OS 
ONOTARRwWHHOS 
DNAOarRwonwemoe 
ODINVAaRHWNWR OS 


18 8} 9)11)12)13)14)14) 14 
21 2 7| S/LOLNL2)13/13)12 
24 4 6) 8) 9)10)11)12)12/12 
27 6) 7 O/LOLLAL I 


ee oe a ee ee ee ey 


LI NOOR OWN eH S&S 


SCHIANMNWNAADAan 
w 


/ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
- O 
0 
0 
0 
0 
0 
0 
0 
0 
0 


esocesloscssoscosoecseslooscoooscooscs s 
cooceocloscsossosososcoclo ow ee eee = 


Seeeerres SSeee shee nee co 


Ccocerlenwnwnwwnanage 
cooomelennwwnaanaae 
ccocoomtl ew wnerors 
scocoomnlmewwan 
Coote NiNnwewsaaen 
See eee ee 
coomeNlaewweanoranms 
scooter lewenaancenr: 


TABLE VI. = 
Corrections of the APPARENT ALTITUDES of the Sun and Stars. 
©’s | *’s | pif. ’s | k’s ©’s| *’s ©’s| *’s ©'s| #’s 
Alt. | Corr. | Corr. |to 10’‘§ Alt. |Corr.|/Corr.|} Alt. |Corr.|Corr.|| Alt. |Corr.|/Corr.|| Alt, |Corr.|Corr. 
Tar ey ee Eee Oo rly wit wi o lt a«wl7 awio vir wt? who vs weer 


0. 0/32.51/33. 0 
10/31.13)31.22 
20/29 .41/29 .50 
30/28 .14/28.23 
40/26 .51|27. 0 
§0|25 .33/25 .42 

1, 0|24.20/24.29 

10/23 .11|23 .20 

20|22. 6/22.15 

$0/21. 5/21.14 

40}20. 9/20.18 

50}19.16 19.25 25 


“2. 0|18.26/18.35 
10}17 .39)17.48 
20|16.55|/17. 4 
30|16.14|16.23 
40|15 .36/15 .45 
5015. O15. 9 


3. 0/14.27)14.36 
10}13.55/14. 4 
20)13 .25|13.34 
30)12.57/13. 6 
40}12 .30/12.39 
50|12. 512.14 


4. 0)11.41}11.50 
10|11.19}11.28 
20|\10.58)11. 7 
30|10.38)10.47 
40)10,19}10.28 
50|10. 1/10.10 


9.53 


40| 5.17| 5.26 


50] 5.121 5.21 


ANIAAAA AIWNNDD owmeos 


10|3.34/3 .43 
20/3.31/3.40 
30)3 29/3 .35 
40/3 26/3 .35 
50/3 .24/3.33 


10|3 .19)3 .28 
20/3 .17|3.26 
30/3 .15/3.24 
40/3 .12/3.21 
50/3 .10/3.19 


16. 0/3. 8/3.17 
10|/3. 6)3.15 
20/3. 4/3.13 
30/3. 2/3.11 
40/3. 0/3. 9 
50|2.58/3. 7 


17. 0/2.56/3. 5 
10|2.54/3. 3 
20)/2.52/3. 1 
30|2 50/2 .59 
40|2.49/2.55 
50|2 .47/2.56 


18. 0)2.45|2.54 
10/2 .43|2 .52 
20/2 .42/2.51 
30/2.40|2.49 
40|2 .38|2.47 
50|2.37/2.46 


10/2 .35|2.43 
20/2 .33/2.4] 
30/2 .32/2.40 
40)\2.31|2.39 
50/2 .29|2 .37| 


20. 0/2.28/2.36 
10)2.27|2.35 
20/2 .25/2.33 
30/2 .24|2.32 
40)2.22/2.30 
50/2 .21/2.29 

21. 0/2.19)2.27 
10|2.18|}2.26 
20|2.17/2.25 
30/2.15/2.23 
40/2 .14/2.22 
50)2.13/2.21 

22. 0/2.12/2.20 
10|2.11)2.19 
20/2.10/2.18 
30/2. 9/2.17 
40/2. 8/2.16 
50/2. 7/2.15 

23. 0/2. 6/2.14 
10|2. 5/2.13 
20/2. 4/2.12 
30/2. 3/2.11 
40/2. alate 
_ 50/2. 1/2. 


24. 0/2. 012. 6 
10)1.59)/2. 7 
20)1.58/2. 6 
30)1.57/2. 6 
40/1.56)2. 4 
50/1.55/2. 3 

10]1.53/2. 

20)1 52/2. 

30}1.51)1.55 

40/1 .50)1.58 

50|1.49/1.57 


2 
1 
0 


26, O|L.4811.56 


10}1.47)1 55 
20/1.46)1.54 
30/1.45/1.53 
40)1.45/1.53 
50)1.44)1.52 


—S | | | | ————_ | ——_ 


27. O|1.43)1.51 
10}1.42/1.50 
20)1.42/1.50 
30}1.41/1.49 
40}1.41/1.49 
50/1.40!1.48 

28. O}1.39/1.47 
10)1.38]1.46 
20/1 .38/1.46 
30)1.37)1.45 
40}1.37/1.45 
50)1.36/1 .44 


19. 0/2.36/2.44|/29. O|1.35/1.43]| 


10)1.34/1.42 
20)1.34/1.42 
30}1.33)1.41 
40/1 .32/1.40 
5011 .32|1 .40 


30. 6{1.31/1,39]/50. 0)0.42!0.45 


31. 


32. 0|1.24/1.31|/53. 0] .38 


33. 


20)1.2911 .37 


40}1.28)1.36)/51. 


0}1.27)1.35 


20)1.26)1..33)/52. 


40/1 .25]1.32 


20/1.23)1.36 
40|1.22/1.2¢ 
0}1.21/1.28 


40)1.18}1 .25 


34. O11.17/1.24/156. 0 


35, 


20/1.16)1 23 


40|1.15)1.22)|57. 


0)1.14/1.21 


20)1.13/1.20/|58. 


40/1.12/1.19 


a4. 
* 30 
20/1 .19]1 26/155. 


30] .42 
0} .41 
30] .40 
6} .39 
3C! .39 


47 
.46 
.46 
85 
44 
42 
41 


30 
0 


37 
236 
236 
035 
34 


035 
-33] .38 
32 
30} .32 
0} .31 
30} .31 


0 
30 


30 
0 


36. O|1.11/1.18)/59. 0] .30 


37. 


20/1 .10/1.17 
40/1.10)1.17|/60. 
O|l. 91.16 
20)1, 8/1.15||61. 
40\1. 7/1.14 


«30 
-29] .33 
30] .28 

0} .27 
30] .27 


30 
0 


38. Ol. 6|1.13/]62. 0] .26| .30 


39. 


20|1. 5/1,.12 
40|1. 4/1.11)|/63. 
O}L. 3/1.10 
20/1. 2/1. 9//64. 
40)1. 11. 8 


56/1. 2 
-56)1. 1/69. 


-57(1. 3|/68. 
30 


30] .26) .30) 

0} .25 
30} .25 
-24) .28 


24 


mm | ect | ms | me ff a | ee | | a | 


15. 0/3.21|3.30||25. 0|1.54/2. 


eae 


0 


a ee | fl | | - — 


51 
-50 


AT 
-46 


45 
45 
44 
44 
43 


56 78. 


65/179. O| . | 
.55/180. 0 
-54/|81. 6 
-53/|82, 0 
-53|/83. 0 
-52)|84. 0 


51/185. 0 
-51)/86. 
.50)|87. 
-5.0)/88. 
~48)/89, 


0 
0 
0 
0 
0 
49120, 0 


. ° ° ° ° ° 


SO = wh to Oo m® 


4 TABLE VII. 
To Correct the Mean REFRACTION. 


HEIGHT OF THE THERMOMETER. 


fe) fe) fe fe) O ° fe) Os}, Oo ° e) ) ° rh bigo BKS w) 

20 | 24 | 28 | 32 | 36 | 40 | 44 | 48 | 50 56 | 60 | 64 | 68 ) 72 | 76 | 80 
Opa | a Tp | Fee |p| pT | pL | | | | | 

1 31/1 18/t. 5| 53| 41| 29] 17] 6 O 16} 27} 37] 48} 58iL. 81.18 
L1iit 1] 51| 41; 32| 22] 13} 4] - o 13} 21} 30] 38] 46] 64/1.” 

58} 49| 41] 33] 26] 18] 11] 4] oO 11} 17] 24] 31] 37] 44} 50 

48| 41| 35} 28] 22) 16] 9} 3] Oo 9} 14] 20] 26] 31] 36) 41 

41| 35} 30) 24] 19] 14, 8 3 ‘o 7| 12] 17] 22] 26] 31] 3 
~36l 311 26} 21). 17] 12] 7] 2] -o| 2! 6| 10} 15] is} 23] 27) 3h 

32| 27| 23| 19} 15! 10! Gc! 2] of 2 6] | 13h 16] 201 24! 27 

291 24] 20! 17] 13} 9f 5! 2] of 2] 5{ sl ail a4 1s 2a} 24 

a6 22] 18] 15/ 12) 8! 5; 2] of | 4} 7} lol 13) Ise 19] ge 

231 20/ 17] 144 11) 8} 5! 2] of a 4| 7. of 12} 15] 18] 20 

21/18} 15) 13} .10| 7| 4) .1) 0] 1). 4] ce} st} aa} 18} 16) 418 

18] °16|°213} IE. Sh. Glee 4h ec HeSOly caly o8hiingl’ TP) Ob aahe Wah a6 

16] 14) 22)! r ower] seslhe slo aoe 0] elle sls is) chee Bh toe eae 

144 12! 10} 8} 6 5} 3 2 of a 2 4|) 6) 67. 9} tol ie 

13} 11) (9h. 7. 6) at. 2) a Oo} cal. 2]. 4} BF CG oh Oba 

1] £10 ss Sh 4h CE) ee He Ole cals fend] BN Ble Fle Selon a 

OF 08] weTes (6h 4b Bay len doz Of (el 3] 44] BL e6led heed 

gs 7) eel tél. fap Sheet anal ev ot cole rly .al oak al esha Bb 

a 46) (elect alt eS) cali “etoe Ol els bilo el oO 8I\e Sle ual Silene 

GL ub) Be a 2B 8k atau dl sol at Of iad es tae) . et Bh osiad db gs 

at St. 3} ah abe ab olv-ol Coke A oa ok ae a 88h ee 8] 0 

ai 2} 2} 2 aw. uy ou. of 6} h€Ulo}d6€cofd hu ho ot} to Ql Go 

Ob Rl ras. OM ae ae bal Oboe Ofognol re Oba '70l 2 i0r> A Alina Tideedt a0 

11 wu o4so flflhlotlhCUlof Co Ct Ct StS sissisiéssa sas 80 

OL oO]. Oly sO Ok. tol ey Ole Oo2 Ollie Bcolalodl . OSD: aOlee Oliane 


———e 
mf a | | fl | | | | | S| 


+ 
28.26] 28.56; 28.85} 29.15} 29.45] 29.60] 29.75) 30.05} 30.35] 30.64) 30.93 
HEIGHT OF THE BAROMETER. 


TABLE VIII. 


Correction of the Moon’s SEMIDIAMETER, Or HORIZONTAL PARALLAX, for any given Time between | 
Noon and Midnight, or of the Sun’s DecLinaTion for a given Time from the preceding Noon 


VARIATION OF THE )’s SEMIDIAMETER OR HORIZONTAL PARALLAX IN 12 Hours. 


Han Time past 
Midnight, Noon. 
h, m. h. 
0 30 | 6] O| Of oO} oO} Oo} oO} O} OF OF OF OF 1] 2) 1) 1] 3] 2) 1] 1) 1) 1) 1 1 1 
1 0} 6} 0} Of of of of 1) 1/3) 1} 2}-1] 2 a} 2) 1) 1) 1) 2} 2} 2] 2) 2 2 2 
1 39 | 0] O} O} oO} 1} 1) 2} 4} 4) 2) 2} 1) 2} 2} 2) 2) 2 2 2) 2) 3) 3) 3 3 3 
2 © | 0} Oo} of 1] 1] 4] J] 1} 1} 2] 2} 2) 2] 2} 2] 3} 3} 3) 3] 3) 3} 4) 4 4 4 
2 30 | 0} G| 1] 1] 1] 4) 21) 2} 2] 2] 2! 2) 3] 3) 3] 3] 4] 4} 4] 4) 41 5] 6 5 5 
3 0 | 0} 0} 1] 1) 1) 1] 2) 2} 2 2) 3) 3) 3} 3) 4] 4) 4) 4) 5) 5} 5) 5) 6 6 6 
—3 30 | 0} 1 a} a] 1{ 2} 2! 2} 3] 3} 3} 3} 4] a} 4} 5] 5] 5] 6} 6} 6] 6 7 8 POR Tay | 
4 0 | O} 1] 1] 1) 2! 2] 2] 3} 3! 3] 4] 4} 4} 5] 5] 5} 6} 6] 6 7 7] Z| 8 9 8 
4 30 | O} 1] 1} 1] 2] 2/°3] 3] 3] 4] 4! 4} 5] 5} 6! 6] 6} 7] 7] 7] 8! S| 9 10 9 
5 0| O| 1} 1; 2! 2} 2] 3] 3] 4} 4] 5) 5] 5] 6} G} 7] 7] 7] Sl 8} 9} 910 ll 10 
5 30 | Of 1) 1 2} 21 3] 3] 4] 4] 5] 5] 5} 6} 6] 7| 7) 8} 8] 9} S)LO;iOlL Tia LU 12it2/13) 911 
6 0 | O} 1} 1} 2} 2} 3] 3} 4) 4} 5] 5] 6} 6} 7} 7} 8} 8] 9] 9]LOjMO/LAILa}12/12/13]13/14| 12 
~~6 30} 1] 1 2] 2) 3] 3] 4) 4] 5) 5} 6] 6] 7] 8} 8} 9} SILO;LOJLLILEIQI12I13/L4l14lisi15s| 13 
7 0 | 1 1 2} 2] 3) 3] 4] 5] 5] 6] 6 7} 8] S| 9) 9l1o/1o}Li/12/12/13/13/14|15}15 14 
7 30 | 1] 1} 2] 2] 3} 4} 4] 5] 6} 6] 7] 7] 8] 9} Oi10lnn{11/12/12/13/14/14/15| 16) 16 15 
8 0 | 1} 1 2} 3} 3] 4] 5] 5} G6 7} 7] 8} 9) 9/10]17/11/02/13]13)14]15]15/16]17|17/18)19| 16 
8 30 | 1] 1] 2} 3} 4] 4} 5} 6 G 7] 8} 8 910/11 )11]12/13/13/14/15/16/16)17|18) 18) 17 
9 © | 1] 1 QI 3} 4] 4] 5} 6} 7 7} 8} 9/L0/10/11/12]13]13)14)15|16)16/17|18 18 
—9 301 1| 2| 2] 3! 4} 5} 6! 6} 7| 8} 9} 9}10]12/12113/13]14|15|16|17/17/18!19!20/21\21/29| qo 
10 .0 | 1] 2| 2} 3] 4} 5] 6] 7} 7] 8) 9]10}11/12)12/13/14/15/16)17)17|18]19|20|21/22/22/23| 29 
10 30 | 1] 2] 3) 3} 4} 5] 6} 7] 8} 9)10/10}11)12)13/14)15|16]17/17|18]}19)20|21|22/23|24/24) 24 
11 0 | 1| 2] 3] 4] 5] 5] 6 7] 8 9/10/11 /12/13/14)15|16)16)17|16] 19}20/21 22/23 24 25 26 22 
11 30 | 1} 2} 3] 4) 5} 6| 7} 8} 9]10/11)11)12)13)14/15/16/17|18|19]20]21/22|23/24 23 
12 0 | 1{ 2] 3] 4] 5} 6 7] 8} 9110]11)12|13/14]15|16)17/18 igl2olailaglaslo4les leg 27/28} 24 
al tah mb a he | eae | a todd bed aa EL ASAT PY CL ded 1 eet ania an LT ell 
Time after : é é : ,| Time past 
Noon or | 1] 2} 3] 4| 5] 6) 7] 8} 9]L0]11]12]13]14]15/16!17|18]19|20|21/22/23|24)/25/26|27\28| Tye P* 


eT VR ious en nt » Pay Pamper orecr yee mincers ge co ann 
os VARIATION OF THE G)’s D&ecLinATION IN 24 Hours. 


—————————————— 


TABLE IX. 5 


Axtitupes by which the Apparent TiME may be found with the greatest 
Accuracy. 


DECLINATION OF THE OBJECT, OF THE SAME NAME AS THE 
LATITUDE, 


Oo} of Of OF Y OC] Of Oo} vf OF OF OJ O 


6)18}20/22/2 4) 26/28) 30)32/34/5¢|38/40/42/44146/45150 _Tat. 
el Te oO} O} Of oO} O}. 


uy OO; OF ©] OU 


ie) 


~m wh = © 
Carne ce 
nNaakhneo 
DO mw S&S 
Dim We S O 


ve) 


— 
os 


10/20)30/42/59 9015 5949/42 
9}18/28)/33/5 1/68)/68/55)47 41/37/3413 1/29) 27125) 24/23/21) 20/20/19) 18) 18}17 


8}17)/26)35/46/59/90/61/52) 


8] 16/24133/42/53)69)|70/57 
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TABLE X. 


Locaritums for finding the Correction of the Sun’s Deciination, &c. 
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Locaritums for finding the Correction of the Sun’s Deciination, &c. 


HOURS, DEGREES, OR MINUTES. 
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Locaritums of the Larrrupe and Potar Distance. 
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TABLE XI. 
Locarituns of the Larirupge and Potar DISTANCE. 
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02192] 02446] 57 
02196] 02450] 56° 
02206] 02455] 55 
02204] 02459] 54 
02208] 02464] . 53 
02212] 02468] 52 
02216] 02472) 51, 
02221| o2477| 50” 
02225] 02481] 49 
02229] 02485} 48 
02233] 02490] 47 
02237) 02494] 46 
02241] 62499] 45 
02246] 02503} 44 
02250] 02508} 43 
02254] 02512) 42 
02255] 02516] 41 
02262] 02521 
02266] 02525 
02271] 02530] 38 
02275) 02534 
02279] 02539 
2283| 02543 
02287| 02547 
02292) 62552] 33 


a 


6o 


TABLE XI. 
Locaritums of the Latirupge and PoLar DISTANCE. 


LATITUDE, OR POLAR DISTANCE. 
of O o| Oo Oo] O oOo} Oo () ie) O| fe) 6] OF, of oO sofa ° 


M. [20 or110/21.111/22.112/23 .113/24.114/25 .115/26.116/27.117|28 .118/29,119 


0 |0.02701| 02985] 03283] 03597| 03927] 04272] 04634] 05012] 05407 
I 02706| 02990] 03289) 03603} 03933] 0427¢| 04640) 05018] 05413) 05825 
2 02995] 03294} 03605] 03936] 04284} 04646) 5025) 05420) 05852 
3 02999} 03296; 03613] 03944) 04290) 04652) 05051) 05427 
4 03004) 03304| 03619) 03956) 04296) 0465%| 05035) 05433] 05546 
5 10.02724| 03005] 03309] 03624] 03955| 0430z| 04665} 05044] 05440] 05853 
6 02729!. 03014 03314 03630 03961 041306) 04671) 05051) 05447) 05860 
cj 62734) OsOlt 3066) 04314]. 04677| 05057) 05454) 05567 
8 02738 2: 04320} 04683} 05064) 05460) 05874 
9 02743 : 3K 04326} 04690} 05070] 05467) 05881 
10 [0.02745] 630% 3335] 0: 3983} 04352) 04696] 05077! 05474) 05585 
02752 3: 04337} 04702) 05083) 05481] 053895 
3: 04343| 04708 
04349] 04714 
04355) 04721 
0.02771| 03058] 03360] 03678} 04012| 04361} 04727| 05109} 05508 
02776 3} 0: 3} 04367) 04733) 05115) 05515 
02780 7 47 ¢ 05521 
02785 7 33 29| 042376] 04746) 05129) 05528 
02790 78] O08 5| 04752) 05135) 05535 
.02794| 03083} 03386) 0% 04391) 04758] 05142) 05542) 05959 
02798] 03088] 03392 46} 04397) 04764} 05148) 05549] 05966 
02804} 03093) 03397 
02808] 03097| 03402 
02813! 03102} 03407! 0: f 04415] 04783) 05168] 05569) 05985 
0.02818] 03107] 03412] 03733) 04065] 04421) 04789] 05174 
02822| 03112) 03418 4075| 04427) 04796} 05181 
02827} 03117| 03423) 0374: 1080} 04433) 04802) 05187) 
02832] 03122] 03425] 037- 16] 04439) 0141808] 05194 
02837}. 03127) 03433) 03755) 0: | 04445) 04815} 05201 


0.02841i| 03132| 03436] 0376¢ | 04451) 04523] 05207 

02846] 03137! 03444) 037 3] 04457] 04827| 05214 

03142) 03444| 03° 4109] 04463] 04833] 05220 

03147| 03454 4115} 04469] 04840] 05227 

03152| 03459] 0: 04475} 04846] 05233 

03157| 03465 481| 04852| 05240 

03162| 03470 3] 04132] 04487| 04859] 65247 

03167] 03475] 03799] 04133] 04493) 048635] 05253 

03172] 03480 414:] 04500) 04871} 05260) 

03177| 03486 56| 04 04878] 05266 
.02889| 03182} 03491] 0: 56| 04512] 04884| 05273] 05679 
02893] 03187] 03496) | 04890] 05280] 05686 
02898| 03192] 03502] 0382 4| 04897| 05286) 05693 
02903| 03197| 03507] 0: } 04903} 05293] 05700 
02908] 03202] 03512 d 04536] 04910] 05300] 05707 


.02913| 03207] 03517 04542} 04916] 05306] 05714 
02917| 03212) 03523 : 04922] 05315 
02922 (03217 03528 04929! 05320 
02927| 03222) 03523 04935}. 05326 
02932| 03228] 03539 4208 36} 04941} 05333 
0 |0.02937| 03233] 03544 4573] 04948, 05340] 05 
02941] 03238] 03549] 0: 412: 04954) 053.16 
02946] 03243] 03555 f 04961! 05353 
02951] 03248 . é 04967| 05360 
02956] 03253 P 04973) 05366 
5 10..02961| 03258 
03263 
03268 
03273 
03278 
03283] 0356 398 05012) 05407) 05818] 06247 
68° f aa 62° 


3rOLAR DISTANCE. 


TABLE XI. 


Locaritums of the Latrrupr and PoLar DIsTancek. 


ne Oo} O of oO fe) 


0 


LATITUDE, OR POLAR DISTANCE 
1°) oO] O OC) O Oo, oO Oo 


_M. | 30 or 120/31 .121/32. 122)33 123 123)34. 124/35. 125/36. 126 
0.06247| 06693] 07158 07641| 08143| 08664] 09204) 09765} 10347|-10950| 60 


Oo SOrPO “Oro” 70 
27 .127/38 .128/39.129 


06254 
06262 
06269 
06276 


06701] 07166) 07649} 98151) 08672} 09213) 09775) 103857} 10960) 59 

07174| 97657) 08160) 08681) 09223) 09784| 10367! 10970) 58 
06716] 07182) 07665) 08168) 08690) 09232) 09794] 10376) 10980) 57 
06724] 07190] 07674] 08177} 08699] 09241} 09803} 10386) 10991 56 


pears s| 


DBI 


06283 “06731 07197 
06291 
06295 
06305 
06313) 067 


10.003 06320| 067 
dee 06327 


aanadiiaal 
i] 


07237 
07245 
07253 
07261 
07269 
07277 
07285 
07293 


06335 
06342 
06350 


a 0.06357| 06805 
06364} 06816 
06372} 06823 
06379} 06831 


07301 
3 __ 06386 06539 _07308 


20 10.06394) 06846] 07317 
06401) 06854! 07325 
06409} 06862] 07333 
06416] 06869} 07341 
06423| 06877] 07349 


25 0.06431; 06885] 07357 


07682} 08185] 08708 


09250} 09813| 10396 


“11001 


| 55 


07690) 08194) 08717| 09259 
07698/ 08202) 08726) 09269 
07707) 08211) 08734) 09278 
07715 08219} 08743 _09287 


“07723 08228] 08752) 09296 
07731) 08237) 08761] 09306 
07740) 08245) 08770; 09315 
07748) 08254) 08779| 09324 

09333 


07756) 08262| 08788 


07765| 08271} 08797) 09343 
07773) 08280] 05806) 09352 
07781} 08258} 08515} 09361 
07789) 08297] 05824) 09370 
07798] 08305) 08833} 09380 
07806] 05314) 08842) 09389 
07814) 08323) 08851) 09398 
07823) 08331] 08859| 09408 
07831} 68340} 08868) 09417 
07839) 08349} 08877) 09426 


“07848 571.0 


09957| 10545 


09822] 10406 
09832) 10416 
09841) 10426 
09851} 10436 


09861} 10446 
09870| 10456 
09880) 10466 
09889] 10476 
09899} 10486 


1¥011| 54 
11022} 53 
11032] 52 
11042] 51 
11052} 50 
11063] 49 
11073| 48 
11083] 47 
11094] 46 


02909| 10496| 11104) 45 


09918} 10505} 11114] 44 
09998] 10515] 11125) 43 
09937| 10525] 11135] 42 
09947| 10535] 11145] 41 
11156] 40 
11166} 39 
11176] 38 
11187] 37 
11197] | 36 
11207] 35. 


09966] 10555 
09986 

09995] 10585 
10005| 10595 


26 06438} 06892 
27 06446} 06900 
28 06453) 06905 


j 08357|: 08886) 09435 
07856] 08366] 08895] 09445} 10015 
08375! 08904) 09454) 10024 
08383] 08913) 09463] 10034 


07365 
07373) 07364 
07381| 07873 


10605 
10615 


11218 
13228 
10625; 11239 


29 06461 


~ 30 |0.06468 

06475 

06483 

06490 

06495 
35 (0.06505 
36 06513 
37 06520 
38 06528 
39 06535 
“40 (0.06543 
41 06550 
42 06558 
43 06565 
44 06573 


- 45 (0.06580 
06588 
06595 
06603 
06610 


.06615 
06625 
06633 
06640 
06645 

0.06656 
06663 
06671 
06678 
06686 
06693 


07040 


07079 


06916} 97389 
06923] 07307 
06931) 07405 


06962 
06970 
06978 
06986 
06993) 0 


07001| 0 


07009 
07017 
07024 
07032 
07518 
07527 
07535 
07543 
07551 
07559 
07567 
07575 
0758: 
07592 


07048 
07056 
07064 
07071 


07087 
07095 
07103 
O7111 


07914) 08427 


07881] 08392] 08922 


07589 08401! 08931 
07898 
07906] 08418 


— -— 


08958 
07923 08435 08967 


“08977 
08956 
08995 
09004 
09013 


07975 08488] 09022 
07982! 08496) 09031 


| 07990) 08505] 09040 


07995 
08007 


08514) 09049 
08523} 09058 
08531) 09067 
03540} 09076 
05032) 08549] 09035 
08041} 08558] 09094 
05049} 08567] 09104 
03055} 08575} 09115 
08066) 08584) 09122 
08075} 08593} 09131 
08084) 08602) 09140 
98092] 08611] 09149 


07119} 07600 


07126 
07134 
07142 
07150 
07158 


07608 
07616 
07624 
07633 
07641 


58° | 57°, 


08100) 08619} 09158 
08109) 68628] 09168 
08117| 08637] 09177 
08126] 08646] 09186 
08134| 08655; 09195 
08143] 08664] 09204 


56° | 55° | 54° 


POLAR DISTANCE, 


09623) 10199 


09670 


“09718 


“53° | 52° | 519 | 50°. 


09473} 10044) 10636) 11245 
09482] 10053] 10646] 11259 


09510] 10082] 10676). 11291 
09520 10092} 10686) 11301 


~09529| 10102] 10696] 11312 
09538] 10112) 10706) 11322 
09548] 10121) 10716) 11332 
09557) 10131} 10726) 11343 
09566) 10141 _10736 11353 


09576] 10151| 10746] 11364 
09585} 10160) 10756) 11374 
09595| 10170) 10767| 11885 
09604) 10180 


10777) 11395 
09614} 10190) 10787] 11406 


10797) 11416 
09632} 10209] 10807) 11427 
09642) 10219) 10817) 11437 
09651) 10229) 10827) 11448 
09661] 10239) 10835) 11458 


10248] 10848] 11469 
09680] 10253} 10858] 11479 
08689] 10268] 10868] 11490 
09699] 10278] 10878] 11501 
09708| 10288] 10888] 11411 
10298] 10899] 11522 
10307] 1090%) 11532 
09737| 10317; 10919] 11543 
09746] 10327) 19929] 11553 
09756} 10337) 10940] 11564 
09765| 10347} £0950] 11575} 


09727 


34 
33 
32 
31 
Sor 


08409} 08940) 09491] 10063] 10656! 11270] 29 
08949} 09501} 10073} 10666) 11280) 28 


27 
26 
25 
24 
23 
22 
21 


20 


19 
18 
17 
16 


“iNT Ti 


14 
13 
12 
1] 


“10 
9 


8 
7 
6 
te tee 
4 
3 
2 
1 
0 


M. 


we 


12 ‘TABLE XL. 
LocakrzvumMs of the Laritupe and Potar DISTANCE. 


SS St Ss SS 
ry 5 “ > ro aS P 


LATITUDE, OR PO“LAR DISTANCE. 
SONS OL nO OPO” CORD OO TOPO DOL a MOG ae 
M. 40 or130/41.131/42.132/43. 133/44. 13.4145 .135|46.136/47.137/48.138/48.139 
0 10.11575| 12222| 12893] 13557| 14307| 15051| 15823] 16622! 17449] 18306! 60 
1 11585| 12233] 12904] 13599] 14319] 15064] 15836] 16635] 17463] 18320! 59 
2 11596| 12244] 12915] 13611] 14331] 15077] 15849! 16649] 17477| 18335] 58 
3 11606] 12255} 12927] 13623) 14343] 15089] 15862] 16662] 17491] 18349] 57 
4 11617| 12266] 12938] 13634) 14355] 15102| 15875| 16676). 17505| 18364] 56 
5 0.11628] 12277| 12950| 13646] 14365} 15115] 15888] 16689] 17519| 18378| 55 
6 11638| 12288] 12961} 13658] 14380] 15127} 15901} 16703| 17533 18393] 54 
7 11649] 12299] 12972] 13670! 14392] 15140] 15915] 16717! 17547| 18408! 53 
8 11660| 12310] 12984] 13682! 14404] 15153! 15928! 16730] 17561] 18422] 52 
9 11670| 12321] 12995] 13694].14417) 15165] 15941] 16744] 17576] 184371 51 
10 |0.11681| 12332] 13007} 13705] 14429] 15178| 15954! 16758| 17590] 18451| 50 
ll 11692] 12343] 13018] 13717] 14441] 15191! 15967] 16771] 17604] 18466|* 49 
12 11702] 12354! 13030] 13729] 14453] 15204] 15980] 16785] 17618] 18481| 48 
13 11713] 12365| 13041] 13741| 14466] 15216] 15994] 16798] 17632] 18495] 47 
14 11724} 12376] 13053] 13753] 14478] 15229] 16007| 16812] 17646! 18510} 46 
15 |0.11734| 12387] 13064] 13765| 14490] 15242! 16020] 16826] 17660| 18525] 45 
16 11745| 12399] 13076] 13777| 14503} 15255| 16033! 16839] 17674] 18532] 44 
17 11756| 12410| 13087] 13789] 14515] 15267} 16046] 16853] 17689] 18554] 43 
18 11766| 12421] 13098] 13800] 14527] 15280] 16060] 16867! 17703] 19569; 42 
19 11777| 12432] 13110] 13812] 14540] 15293] 16673] 16880] 17717| 18583] 41 
20 |0.11788| 12443| 13121] 13824) 14552| 15306] 16086] 16894] 17731] 18598| 40 
21 11799} 12454] 13133] 13836] 14564] 15318] 16099] 16908] 17745| 18613] 39 
22 11809] 12465] 13145] 13848] 14577) 15331! 16113] 16922] 17760] 18628! 38 
23 11820] 12476! 13156] 13860] 14589! 15344] 16126! 16935! 17774] 18642] 37 
24 11831} 12487] 13168] 13872] 14601] 15357] 16139! 16949] 17788] 18657| 36 
25 |0.11842| 12499| 13179] 13884} 14614] 1537¢] 16152] 16963] 17862] 18672] 35 
26 11852} 12510] 13191] 13896] 14626] 15382] 16166] 16977] 17816] 18686] 34 


11863} 12521} 13262} 13908] 14639] 15395) 16179] 16990] 17831] 18701] 33 
11874] 12532) 13214) 18920] 14651) 15408) 16192) 17004) 17845] 18716! 32 
11885| 12543] 13225) 13932] 14663] 15421] 16205) 17018] 17859) 18731) 31 


13237| 13944] 14676} 15434} 16219] 17032) 17874) 18746) 30 
13248] 13956) 14688) 15447| 16232] 17045) 17888] 18760} 29 
13260] 13968] 14701] 15460) 16245) 17059] 17902] 18775| 28 
13272) 13980) 14713) 15472) 16259] 17073] 17916] 18790) 27 
13283] 13992] 14726] 15485| 16272] 17¢87| 17931! 18805} 26 
13295| 14004) 14738] 15498] 16285) 17161] 17945} 18820} 25 
13306) 14016} 14750) 15511] 16299] 17115| 17959] 18834] 24 


13318| 14028] 14763] 15524) 16312] 17128| 17974] 18849] 23 
13330] 14040] 14775] 15537| 16326] 17142] 17988] 18864] 22 
13341| 14052] 14788] 15550] 16339] 17156] 18002] 18879! 21 

\G6| 13353) 14064] 14800] 15563] 16352] 17170] 18017| 18894) 20 
13365| 14076] 14813] 15576] 16366| 17184] 18031] 18909] 19 
13376] 14088|'14825| 15589] 16379] 17198] 18045] 18924] 16 
13388 
13400 
13411 


14100! 14838) 15602} 16392) 17212) 18060) 18939] 17 
14112] 14850} 15615) 16406} 17225) 18074) 18954) 16 


— 


14124] 14863) 15627] 16419| 172391 18089] 18968] 15 
13423] 14136| 14875] 15640; 16433] 17253) 18103} 18983} 14 
13435] 14149} 14888] 15653] 16446] 17267) 18118} 18998; 15 
13446] 14161] 14900) 15666] 16460} 17281) 18132| 19013) 12 
13458} 14173] 14913) 15679 at bi Sahin 18146) 19028] 1} 


13470! 14185| 14926] 15692 e300 17309| 18161} 19043] 10 


51 12123] 12791] 154&2| 14197) 14938} 15705] 16500| 17323) 18175) 19058 9 
52 12134] 12802) 13493) 14209) 14951) 15714) 16514, 17337! 18190) 19073; 8 
53 12145} 12813] 13505) 14221, 14963) 15731) 16527} 17051) 18204 Ag08s) Ff 
54 12156} 12825) 13517) 14234) 14976) 15745] 16541] 17365} 1&219) 19103 6 
55 (0.12167) 12836} 13528) 14246) 14988] 15758] 16554) 17379] 18232) 1911s 5 
56 12178] 12847] 13540) 14258) 15001] 15771] 16568] 17393} 18246) 19133 i 
57 12189] 12859] 13552) 14270| 15914) 15784] 16581} 17407| 18262) 19146 3 
58 12200] 12870) 13564) 14282! 15026) 15797| 16595| 17421) 15277) 19163 2 
59 12211] 12881] 13575| 14294| 15029] 15810) 16605| 17435] 18291) 1917¢ 1 


13587| 14307) 15051) 15823} 16622] 17449] 18306 
47° AGO {| 45° 44°. +| 42° 41° 


— . . - 


40° | M, 


b>) 
ip) 
al 
e 
ms 
co 
_ 
wu 
4 
b> 
v4 
Q 
e 


TABLE XI. 
Locaritums of the Larrrupre and Potar DistTance. 


* LATITUDE. 


13 


1@) ° r@) [e) [@) ° @) Oo re) 6) 
M. 50 51 52 53 54 55 56 57 58 59 

0 (0.19193| 20113} 21066] 22054] 23078! 24141] 25244] 26389] 27579] 28816] 60 
1 19208] 20128] 21082] 22070] 23006] 24159] 25263] 26409] 27599} 28837] 59 
2 19223] 20144] 21006] 22087| 23113] 24177] 25281] 26428] 27619] 28858] 58 
3 19238] 29160] 21114] 22104] 23130] 24195] 25300] 26448] 27640} 28879} 57 
4 19254| 20175] 21131] 22121] 23148] 24213] 25319] 26467] 27660] 28900] 56 
5 (0.19269] 20191| 21147| 22138] 23165) 24231) 25338] 26487] 27680] 28921] 55 
6 19284] 20207] 21163] 22154] 23183] 24249] 25356] 26506] 27701] 28942} 54 
7 19299] 20222] 21179| 22171] 23206] 24267] 25375] 26526] 27721] 25964) 53 
8 19314] 20235] 21195] 22185] 23218] 24286] 25394] 26545] 27741] 28985] 52 
9 19329} 20254] 21212] 22205) 23235] 24304) 25413) 26565] 27762] 29006) 51° 
10 0.19344] 20269] 21226| 22222] 23253| 24322] 25432] 26554] 28782] 29027| 50 _ 
ll 19359] 20285| 21244] 22239] 23270] 24348) 26451] 26604) 27802) 29048] 49 
12 19375] 20301] 21261| 22256] 23288! 24358] 25469! 26623] 27823! 29069] 48 
13 19390] 20316] 21277| 22273] 23305| 24376] 25488] 26643] 27843] 29091] 47 
14 19405] 20332] 21293| 22289] 23323) 21395] 25507] 26663| 27863] 20112] 46 
15 |0.19420] 20348] 21309] 22306] 23340| 24413] 25526] 26682] 27884] 29133] 45 
16 19435| 20364) 21326] 22323] 23358] 24431) 25545] 26702] 27904] 29154] 44 
17 19450] 20379] 21342] 22340] 23375] 24449] 25564] 26722] 27925] 29176] 43 
18 19466| 20395| 21358] 22357) 23393] 24467] 25583] 26741] 27945| 29197| 42 
19 19481] 20411| 21375| 22374! 23410] 24486] 25602] 26761| 27966] 29218] 41 
20 |0.19496| 20427] 21391| 22391| 23428! 24504] 25621! 26781| 27986|°29239| 40 
21 19511] 20442] 21408] 22408] 23446] 24522] 25640] 26800] 28006] 29261| 39 
22 19527| 20458] 21424] 22425] 23463] 245.41] 25659] 26829] 28027] 29282! 38 
23 19542] 20474} 21440] 22442] 23481] 24559] 25678] 26840] 28048] 29303] 37 
24 19557| 20490] 21457| 22459] 23499| 24577| 25697| 26860| 28068] 29325] 36 
25 0.19572| 20506] 21473| 22476] 23516| 24595| 25716| 26879] 28089| 29346] 35 _ 
26 19588] 20522] 21490] 22493| 23534] 24614] 25735] 26899] 28109] 29367] 34 
27 19603] 20537| 21506] 22510] 23552) 24632] 25754| 26919] 28130] 29389] 33 
28 19618] 20553| 21522} 22527! 23569] 24656] 25773] 26939] 28150] 29410] 32 
29 19634] 20569] 21539] 22544) 23587| 24669] 25792! 26959] 28171] 29432] 31 
0.19649] 20585| 21555| 22561/ 23605] 24687| 25811! 26976| 28191| 29453| 30 
19664| 20601] 21572] 22578] 23622] 24706] 25830| 26998] 28212] 29475] 29 
19680| 20617] 21588] 22595] 23640] 24724) 25849] 27018] 28233] 29496! 28 
19695| 20633} 21605| 22613) 23658] 24742] 25866] 27038] 28253] 29515] 27 
19710] 20649] 21621] 22630] 23676] 24761] 25887] 27058! 28274] 29539] 26 
0.19726] 20665| 21638] 22647) 23693) 24779] 25907] 27075] 25295! 29561| 25 
19741} 20681| 21654] 22664| 23711] 24798] 25926] 27098] 28315] 29582] 24 
19756| 20696] 21671] 22681] 23729! 24816] 25945] 27117] 28336] 29604] 23 
19772| 20712] 21687] 22698) 23747| 24835] 25964] 27137| 28357] 29625] 22 
19787| 20728] 21704] 22715| 23764] 24853] 25983] 27157| 28378| 29647] 21 
40 |0.19803| 20744| 21720| 22732] 23782) 24872! 26003] 27177| 28398] 29668] 20 
41 19818] 20760] 21737] 22750| 23800] 24890] 26022] 27197| 28419] 29690] 19 
42 19834| 20776| 21754| 22767] 23818] 24909] 26041] 27217| 28440] 29712] 18 
43 19849] 20792] 21770} 22784| 23836] 24927] 26060] 27237| 28461} 29733] 17 
44 19864| 20808] 21787] 22801] 23854] 24946 26079] 27257| 28481] 29755] 16 _ 
45 (0.19880| 20824] 21803| 22819] 23871| 24964] 26099] 27277| 28502| 207761 15 
46 19895] 20840] 21820] 22536] 23889] 24953] 26118] 27297| 28523] 29798] 14 
47 19911| 20856] 21837 22838 23907| 25001} 26137| 27317| 28544] 29820] 13 
48 19926} 20872] 21853) 22870] 23925| 25020] 26157| 27337| 285651 29841] 12 
49 19942| 20889] 21870 29388 23943) 25039) 26176] 27357| 28586] 20863] 11 
50 |0.19957| 20905| 21887| 22905] 23961] 25057| 26195| 27378] 28607] 29585] 10 
51 19973] 20921] 21903} 22922) 23979] 25076] 26215| 27398| 26627| 29907| . 9 
52 19988] 20937] 21920} 22939] 23997] 25094] 26234] 27418] 28648] 29928] 8 
53 20004| 20953} 21937| 22957| 24015) 25113] 26253] 27438] 28669] 25950] 7 
54 20019] 20969] 21953} 22974] 24033] 25132] 26273] 2745s| 28690] 29972] 6 
55 |0.20035] 20985] 21970| 22991] 24051| 25150] 26292] 27478] 28711| 29994| 5 
56 20050] 21001] 21987| 28009] 24069] 25169] 26311] 27498] 28732] 30016] 4 
57 20066} 21017] 22003} 23026] 24087| 25188] 26331] 27516] 28753] 30037| 3 
58 20082] 21033] 22020] 23043] 24105) 25206] 26350] 27534] 28774] 30059| 2 
59 | 20097} 21050] 22037| 23061} 24123] 25225] 26370] 27559| 28795| 30081} 1 
60 20113] 21066] 22054) 23078] 24141| 25244] 26389] 27579] 26816] 30103] 0 
(89°. }), 38°. }..379 | 369) | 359 "T 84°, 133° 1.329 | 31° 130° | M. 

ey te ROS Diino SE or ee | 
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TABLE XI, 
Locaritums of the Larirupe and Potar Distances. 


LATITUDEs 


oO [e} te) 1?) Oo oO (9) fe) re) 
61 62 63 64 65 66 67 68 69 

031 31443| 32839] 34295] 35816] 37405] 39069] 40812] 42642| 44567 60 

31466| 32863] 34320) 35842) 37432] 39097] 0842) 42674] 44600] 59 

31488| 32887| 34345] 35868] 37459] 39125] 40872] 42705] 44633] 58 

31511] 32910] 34370] 35894| 37487] 39154] 40902] 42736] 44666] 57 

31534] 32934] 34395| 35920) 37514] 39182] 40931] 42768] 44699] 56 
31557| 32958| 34420] 35946] 37541| 39211] 40961] 42799| 44732) 55 

31580] 32982] 34444] 35972] 37565] 39239] 40991| 42831] 44765] 54 

31603] 33906] 34469] 35998] 37595] 39268] 41021| 42862! 44798) 53 

31626| 33030| 34494] 36024] 37623] 39296] 41051] 42893] 448311 52 

31649] 33054] 34519] 36050] 37650] 39325] 41081! 42925] 44864) 51 
).30323! 31672] 33078| 34544] 36076] 37677| 39354] 41111| 42956] 44898| 50 

31695] 23101] 34569] 36102] 37704] 39382] 41141] 4298s] 44931| 49 

$67| 31718] 33125] 34594] 36128] 37732] 39411] 41171] 4302u| 44964) 48 

30389] 31740] 33149] 34619] 36154] 37759] 39439] 41201] 43051; 44997! 47 

30411] 31763| 33173| 34644] 36180] 37786] 39468] 41231) 45083| 45031) 46 
31787| 33197] 34669] 36206] 37814] 39497| 41261| 43114| 45064) 45 

31810| 33221| 34694| 36233] 37541! 39526] 41291] 43146] 45097] 44 

31833] 33245] 34719] 36259] 37564! 39554] 41322] 43178] 45131| 43 

31856] 33269] 34745] 36285| 37896] 39863] 41352] 43210] 45164) 42 

31879| 33294] 34770] 36311] 37924] 39612] 41382| 43241] 45198] 41 

31902! 33318| 34795| 36338| 37951| 39641] 41412! 43273| 45231) 40 

31925| 33342| 34820] 36364] 37979! 39669] 41443] 43303] 45265} 39 

31948] 33366] 34845| 36390] 38006] 39698] 41473] 43337| 45298] 38 

31971| 33390] 34870] 36417] 38034] 39727| 41503] 43369] 45332] 37 

31994] 33414] 34896] 36443] 38061] 39756] 41533] 4340i| 45365] 36 

32015! 33438| 34921] 36469] 38059] 39785| 41564| 43432) 45399) 35 

32041| 33463] 34946] 36496] 38117] 39814] 41594) 43464] 45433) 34 

32064| 33487] 34971] 36522] 38144] 39843] 41625] 43496] 45466] 33 

32087| 33511] 34997| 36549] 38172! 39872] 41655| 43328] 45500! 32 

32110| 33535| 35022] 36575| 38200] 39901] 41686] 43560] 45534| 31 

32134| 33559] 35047| 36602] 38227) 39930| 41716] 43592| 45567/ 30 

32157| 33584| 35073] 36628] 38255| 39959| 41747] 43625| 45601; 29 

32180| 33608] 35098] 36655] 38283] 39988] 41777] 43657| 45635} 28 

32204| 33632] 35123] 36681] 35311] 40017| 41808] 43689] 45669] 27 

32297} 33657| 35149| 30708] 38335] 40046] 41838] 43721] 45703/ 26 

32250| 33681| 35174| 36734 36366] 40076] 41869] 43753] 45737| 25 

32274| 33705| 35200] 36761| 38394] 40105} 41899] 48785] 45771) 24 

32297| 33730] 35225] 36787| 38422] 40134] 41939] 43818] 45805| 23 

32320| 33754) 35251] 36814] 38450] 40163] 41961| 43850] 45839| 22 

32344| 33779] 35276] 36841) 38478] 40192] 41992] 43882] 45873) 21 

32367] 33803! 35302| 86867| 38506] 40222| 42022] 43015| 45907| 20 

32391| 33827] 35327| 36894] 38534] 40251] 42053] 43947| 45941] 19 

32414] 33852] 35353} 36921| 38562] 40280] 42054] 43979] 45975} 18 

32438! 33876] 35375| 36948] 38590! 40310] 42115| 44012] 46009! 17 

32461] 33901] 35404] 36974] 38618] 40339) 42145| 44044 46043) 16 

32455] 33925| 35429] 37001| 38646] 40365] 42176] 44077 46078| 15 

32508] 33950] 35455| 37028) 38674| 4039s| 42207| 44109] 46112] 14 

32532| 33975| 35481] 37055| 38702] 40427] 42238] 44142] 46146] 13 

32555) 33999} 35506] 37082] 38730] 40457] 42269| 44174| 46181] 12 

$2579] 34024| 35532] 37108] 38758] 40486] 42300] 44207| 46215) 11 

32602| 34048] 35558] 37135| 38786] 40516] 42331| 44239] 46249] 10 

32626| 34073] 35583] 37162] 38814] 40545| 42362] 44272| 46284] 9 

32650] 34098] 35609] 37189] 38842] 40575] 42393] 44305] 46318} 8 

32673] 34122] 35635| 37216] 38871] 40604| 42424| 44337] 46353] 7 

31306] 32697] 34147| 35661] 37243] 38899] 4063.4] 42455] 44370) 46387] 6 

0.31325] 32720] 34172] 35687| 37270] 38927| 40064] 42486| 44403] 46422] 5 

31352] 32744] 34196] 35712] 37297| 38955] 40693] 42518] 44436] 461060] 4 

31375| 32768] 34221| 35736| 37324] 38984] 40722] 42549] 44468] 46491] 3 

31397| 32792] 34246] 35764| 37351) 39012| 40753] 42380! 44501] 46525) 2 

31420| 32815] 342711 35790] 37378] 39040] 40782] 42611] 44534| 46560] 1 

31443] 32839] 34295| 35816] 37405| 39069] 40812] 42042] 44567] 46595] . 0 

29° | 28° | 970° | 96° | 25° | 240 [930 [990 [219 | 20° | M. 


POLAR DISTANCE, 


TABLE XI. 
Locaritums of the Latirupe and Porar Disrancz. 


LATITUDE. 
1) 


74 


0 
73 


° 
76 


) 
77 


o) 
78 


) 
72 


16) 


75 


0.46595| 48736] 51002| 53406] 55966] 58700] 61632] 64791| 65212] 71940 
46630| 48773] 51041) 53448] 56910] 58748! 61683] 64846] 68272] 72005 
4666} 48809} 51080] 53489] 56054! 58795] 61734) 64901] 68331] 72070 
46699] 48846] 51119] 53531} 56099} 58842) 61725) 64956] 68391] 72136 
46734| 48883} 51158} 53572) 56143] 58890! 61836] 65011] 68451] 72201 
0.46769] 48920] 51197) 53614) 56187| 58937] 61887] 65066] 68510] 72266 
46804| 48957} 51236) 53655| 56231) 58984] 61938] 65121] 68570] 72332 
46839] 48993] 51275| 53697] 56276] 59032! 61989] 65176} 68630] 72395 
46874| 49030} 51314] 53738] 56320] 59079] 62040) 65231] 68690] 72463 
46908] 49067| 51353] 53780] 56365 _59127| 62091] 65287] 68750) 72524 
0.46944| 49104] 51393) 53822| 56409] 59175| 62142| 65342] 68811] 72595 
46979| 49142] 51432] 53864) 56454] 59222] 62194| 65398] 68871] 72661 
47014| 49179) 51471) 53905| 56498] 59270] 62245| 65453] 68932] 72727 
47049| 49216} 51510) 53947) 56543] 59318} 62297] 65509] 68992] 72794 
47084| 49253] 51550! 53989) 56588] 59366] 62346] 65560] 69053] 72860 
15 |0.47119| 49290) 51589) 54031] 56633] 59414) 62400] 65620] 69113] 72927 
16 47154| 49327! 51629! 54073] 56677| 59462] 62451| 65676} 69174] 72993 
17 47189] 49365] 51668} 54115] 56722) 59510] 62503] 65732] 69235! 73060 
18 47225| 49402) 51708) 54157) 56767| 59558] 62555| 65788] 69296] 73127 
19 47260| 49439) 51748] 54199 56812) 59606} 62607) 65844 69357| 73194 
20 |0.47295| 49477| 51787| 54240) 56857| 59654| 62659| 65900] 69418] 73261 
21 47331| 49514) 51827) 54284] 56902) 59703] 62711| 65957| 69479| 73328 
22 47366] 49551) 51867} 54326] 56947] 59751| 62763} 66013) 69541] 73395 
23 47402} 49589] 51906] 54368] 56990] 59800] 62815] 66069) 69602| 73462 
24 47437| 49626) 51946) 54411] 57038! 59348] 62867| 66126] 69664] 73530 
25 |0.47473] 49664) 51986) 54453] 57083] 59897) 62919] 66182] 69725| 73597 
26 47508] 49702) 52026] 54496] 57128] 59945] 62972] 66239] 69787| 73665 
27 47544] 49739) 52066) 54538] 57174| 59994] 63024) 66296] 69849] 73733 
28 47579| 49777| 52106} 54581] 57219| 60042] 63076) 66353] 69910] 73801 
29 47615| 49815] 52146! 54623) 57255] 60091| 63129] 66409} 69972] 73869 
30 |0.47650| 49852) 52186] 54666| 57310| 60140] 63151| 66466| 70034| 73937 
31 47686| 49890| 52226) 54708] 57356] 60189] 63234| 66523] 70097| 74005 
32 47722| 49928] 52266] 54751| 57401] 60238) 63287| 66580] 70159] 74073 
33 47758| 49966] 52306] 54794| 57447] 60287| 63340] 66638] 70221] 74142 
34 47793] 50004) 52346 _64837| 57493) 60336} 63392) 66695] 70284) 74210 
35 (0.47629| 50042! 523871 54880) 57539| 60385) 63445| 66752] 70346] 74279 
36 47865| 50080) 52427! 54623! 57584) 60434] 63498] 66310] 70409] 74348 
37 47901| 50118) 52467| 54965| 57630] 60483] 63551| 66867| 70471! 74417 
38 47937| 50156] 52508) 55008] 57676] 60533| 63605| 66925) 70534] 74486 
39 47973| 50194] 52548] 55052) 57722) 60582] 63658! 66982] 70597] 74555 
40 [0.48009] 50232) 52589] 55095] 57768] 60631| 63711] 67040} 70660) 74624 
4} 48045| 50276) 52629) 55138] 57814! 60681| 63764] 67098! 70723) 74693 
42 48081} 50308! 52670) 55181| 57860] 60730] 62818] 67156] 70786] 74763 
43 48117| 50346) 52710] 55224! 57907| 60780] 63871| 67214] 70850| 74832 
44 48153] 60385) 52751) 55267| 57953) 60830] 63925} 67272) 70913) 74902 
45 |0.48189| 50423) 52791] 55311| 57999| 60879] 63978| 67330| 70976| 74972 
46 48226| 50161] 52832) 55354| 58046] 60929| 64032] 67358] 71040] 75042 
47 48262) 50500] 52873] 55398) 58092] 60972) 64086| 67447| 71104| 75112 
48 48298] 50538] 52914) 55441| 58139] 61029] 64140| 67505) 71167| 75182 
AQ 48334| 50576 52955] _55484| 58185] 61079] 64194] 67563 71231| 75252 
60 0. 48371] 50615 ~§2995| 55528| 58232| 61129| 64248] 67622] 71295] 75323 
51 48407| 50653) 53036] 55572] 58278] 61179] 64302] 67681| 71359] 75393 
52 48443] 50692) 53077] 556815| 58325| 61229] 64356| 67739] 71423] 75464 
53 48480| 50731} 53118] 55659] 58372] 61279] 64410] 67798] 71488] 75534 
.|..54 __ 48516} 50769) 53159 _55703| 58418] 61330] 64464) 67857 71552) 75605 
55 10,48553| 50808| 53200] 55747| 58465| 61380| 64519| 67916] 71616] 75676 
56 | 48589] 50847) 53242] 55790] 58512] 61430] 64573] 67975| 71681] 75747 
57 48626] 50885} 53283] 55834] 58559] 61481! 64627! 68034] 71746] 75819 
58 48662] 50924) 53324] 55878] 58606) 61531] 64682] 68093} 71810] 75890 
59 48699] 50963] 53365] 55922! 58653| 61582] 64737] 68153} 71875] 75961 
60 48736] 51002] 53406] 55966) 58700] 61632|) 64791] 68212] 71940} 76033 
, 19° 18° (“17° | 160.0 15° | 14° |: 13° 12° | 11° | 10° | 
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POLAR DISTANCE. 


TABLE Xl. 
LocaritHmMs of the Larirups and Porar Distance. 


LATITUDE. 


5 


81 
80567 
80647 
80727 
80807 
80587 
80967 
81048 
$1129 
81210 


80 


0.76033 
76105 
76177 
76248 
76321 
76393 
76465 
76538 
76610 


=) 60 
46081; 76544) 59 
46448} 77287) 58 
46817} 78042) 57 
47190} 78811] 56 


-47566/1.79593| 55 
47945} 80390) 54 
48327| 81202) 53 
30093] 48713} 82029) 52 
30346} 49103) 82872 51 


.49495|1.83732) 60 | 

30856} 49892] 84609] 49 
31114} 50292] 85505] 48 
99668] 07896 18056] 31373! 50696] 86419] 47 

99793| 08041| 18248] 31633) 51104] 87353] 46 

2/0 .99918|1.08193|1.18440|1.31896 1.51515|1.88307| 45 
.90044| 08345} 18633] 32159] 51931] 89283) 44 

00170] 08498] 18827] 32425) 562350! 90282] 43 

00296] 08651| 19022} 32692) 52774) 91304) 42 

00423} 08805] 19218] 32961) 53201) 92350) 41 


1. 0550/1. 08960|1.19 19415|1.33231|1.53633/1.93422| 40 
00678}. 09115} 19612) 33503) 54070) 94522) 39 
00806} 09270) 19511) 33777| 54511; 95650| 38 
00934| 09426] 20010) 34053] 64956) 96808) 37 
01963] 09583} 20211} 34330; 55406) $7998) 36 
.01192/1.09740|1 .20412)/1 .34609|1 .55861|1.99222) 35 
01321} 09898) 20614) 34890} 56326/2.00480| 34 

01451}. 10057| 20817) 35173) 56784] 01777) 33 

21021) 35457} 57254) 03113] 32 


01581) 10216 
4 Ab Hkeohd Wifes rich. _ 04492 31 


15823 
16004 
16187 
16370 


16554/1 
16739 
16925 
17112 
17299 


28362 
28605 
28849 
29095 
-29342)1 
29591 
2984] 


98197 
$8318 
98439 
88560 
- 98682)1. 
$8804 
95926 
$9049 
7| 99172 


06115 
06260 
06406 
06552 
06699)/1. 
06546 
06993 
07141 
07290 


me WON © 


Pe 


__ 76683 (Beals © 


17676 
17866 


07589 
07739 


99419 
99544 


"76899 81453 
76902] 81535 
76975| $1617 
77048| 81698 
0.77122] 81750 
77195| S1863 
77269| 81945 
77343 
T7417 
20 |0.77491| 82193 
21] 77565| 82276 
22 | 77639) 82359 
23] 77714| 82442 
24 | 77789| 82526 
25 |0.77863| 82609 
26 | -77938] 82693 
27 | 78913] 82777 
28 | 78988] 82861 
29 | 78164] 82945 
30 |0.78239| 83030 
78315| 83114 


88430] 94614 i 
88526! 94725 "58693| 07385] 20 


59184| 08912) 28 


“01974 "10696 


. 78390} 83199 
78466| 83284 
78542| 83369 

35 |0.78618 
36 | 78694 
37 | 78771 
38 | 78847 
39 | 78924 
“40 |0.79001 
41 | 79078 
42 | 79155 
43 | 79232 
Ad _ 79309} 


cage 0.7 79387) 
79465 
79542 
79626 
78688 


“50. 0.79777| 84755 


69303 


88623} 94836 
$8719} 941948 


88816} 95966 


89010) 95285 


3} 89107) 95397 


89205) $5510 
95624 


90394 


02371 


79855 
79933 
80012 
86091 


-80170 
80249 
80325 
804108 
80487 
80567 


go 


84843} 90494 
84931) 90595 
85020| 90696 
8510! 90798 
85197} 90899 
85286| $1001 
85376] 91103 
85465] 91205 
85555| 91308 
85644] 91411 


02106 
02235 


. 02637 


02771 
02905 
63040 


03311 
03 147 
03583 


_ 03720) _ 


05113 


05397 
05539 
05653 
05826 


059790 


19858 
11020 


11183} 22 


11510) 22696 
11674| 22903 
11839| 23117 
12005 


POLAR DISTANCEe 


503|1.60690|2.13834] - 


3/1, 03175 (L. 121711 .23549\1 .39027|1.63322|2. 23525 


59680} 10491] 27 
G0182} 12130) 26 
25 
15607} 24 
61724| 17455) 23 
62250} 19385] 22 
62753 __ 21406 21 
20° 
63868} 25752) 19 
64422} 28100] 18 
64982} 30583] 17 
655560] 33216) 16 


61204 


05/1.66125 2.36018] 15 


66708| 39015) 14 
67298) 42233) 13 
67897| 45709 
68505} 49488 


43|L.69121/2.53627| Et 


75814 


69745| 58203) ¢ 
70379) 63318 
71023} 69118 
71676} 75812 


97430|1.05254|L.14745|/1.26931|1.43946|1 .72339|2 .83730 


5 
73012| $3421] 4 
73696|3.05915| 3 
74391| 23524] 2 
75097| 53627| 1 
0 


MoM. 
* 


1°. | © 


TABLE. XH, 17 | 
Locaritrums of the Hair Sum and Dirrerence. 


HALF SUM. 


Staos 
23823 
23752 
_23679 


01682 
01561 


3.93301/4.01318/4.038072| 13904 "23607 
01196] 07968) 13813 23535 
01074} 07863) 13722 23462 
00951) O7758| 13636 23390 
__ 00828 07653] 138539 23317 


23244 
23171 


20 [3.0657 6|3.46 46367|3 .66769/3. 3.805953. 3.91046|3 .99450/4.06481| 12519] 17: 
06372] 12425 


04603} 10893 
04490) 10795 
_ 04376 10697 


“oeeso} “04149 10501 
96553] 04034) 10402 
$6417| 03920] 10304 

96280) 03805] 10205 


96005] 03574] 10006 
95867} 03458] 09907 
95728} 03342) 09807 
95589) 03226! 09707 


95316] 02992] 09506 
85780! 95170} 02874! 09405 
95029] 02757| 09304 
85429] 94887] 02639] 09202 
06613 .85 25213 .94746/4. 02520] 09101 
94603} 02402] 08999 
94461|. 62283] 08897 
94317] 02163] 08795 
94174| 62043] 08692 
94032! 01923) 08589 
5° 6° JO 
DIFFERENCE. 


. K 


18 | TABLE XIL 
Locarivunms of the Harr Sum and Dirrerence. 


eS ON eto 


Oo Oo (eo) .@) Oo re) re) 

78 77 76 75 74 71 70 
0 |4.28060|- 31788] 35209] 38368| 41300] 44034] 46594 3| 61264| 53405] 60 
27995] 31728] 35154] 38317] 41252} 43990] 46552 51227| 53370] 59 
27930| 31669] 35099) 38266} 41205} 43946] #46511 51191] 53336] 58 
31609] 35044] 38215] 41158] 43901] 46469 51154| 53301] 57 
27799| 31545} 34989] 38164] 41110] 43857] 46428 51117| 53266] 56 


13| 41063! 43513 
41016| 43769 
40968| 43724 


| 51080] 53231] 55 
| 51043] 53196] 54 
51007| 53161] 53 
50970| 53126] 52 
50933| 53092] 51 

50896] 53056| 50 
50858] 53021] 49 
50821| 52986] 48° 
50784| 52951| 47 
50747| 52916| 46 


50710| 52881| 45 
50673] 52846] 44 
3332| 50635| 52811] 43 
50598] 52775| 42 
50561| 52740) 41 
50523) 52705| 40 
50486| 52669] 39 
50449] 52634] 38 
50411] 52598] 37 
50374| 52563| 36 
50336| 52527| 35 
50298] 52492] 34 
50261| 52456] 33 
50223| 52421] 32 
50185| 52385] 31 


31068 34547 


30887| 34380] 37600 
30826| 34324| 37549 
30765) 34268) 37497 
30704| 34212) 37445 
30643) 34156) 37393 43 
30582] 34100] 37341) 40346} 43143 
30521| 34043} 37289) 40297) 43098 
30456] 33987| 37237) 40249) 43053 
30398! 33931} 37185] 40200| 43008 
30336] 33874| 37133] 40152] 42962 

30275| 33818] 37081} 40103} 42917 
30213] 33761| 37028] 40055| 42872) 45: 
30151| 33704| 36976} 40006} 42826 


-30 |4.26063| 29966] 33534] 36819] 39860] 42690 50148] 52350| 30 
29903| 33477| 36766] 39811) 42644 50110} 52314; 29 

29841| 33420) 36713) 39762; 42599 50072] 52278) 28 

25858] 29779] 33362] 36660) 39713) 42553 50034| 52242) 27 


25790] 29716] 33305 49996] 52207) 26 


49768| 51991| 20 


29277| 32902| 36236] 39319] 42186 49730| 51955| 19 

29214| 32844| 36182] 39270] 42140 49692| 51919) 18 

25168] 29150] 32786] 36129] 39220] 42093 49654| 51883] 17 
29087| 32728] 36075] 39170] 42047 49615| 51847| 16 

S| 29024| 32670] 36022| 39121| 42001] 44689] 47209] 49577| 51811} 15 
28960| 32612] 35968] 39071| 41954] 44646 49539| 51774| 14 


2 49500| 51738] 13 
38971| 41861] 44559 49462] 51702) 12 
38921 41815! 44516 5| 49424) 51666) 11 


49385| 51629| 10 

49347) 51593 A 

49308) 51557 8 
7 
6 


3} 28833] 32495 


49269) 51520 
49231) 51484 
49192) 51447 
3758) 49153) 51411 
49115| 51374 
i} 49076] 51338 
49037) 51301 
48995} 51264 


18° | 19°. 


28319 32025 
|| 28254] 31966 
28190] 31907 
28125) 31847 
28060) 31788 


ware [38 | a8 


omen wR OE 


“aa 15° Ta 


DIFFERENCE. 


= 


TABLE XII. 
Locaritums of the Hatr Sum and DiFFERENCE 


HALF SUM. 
Oo 


63662| 65205 

63636] 65180) 66658 
63616] 65155) 66634 
|| 63583] 65130! 66610 
63557| 65104) 66586 


63531| 65079 66562| 67982) 


63504] 65054) 66537 
63478] 65029] 66513 

31 63451| 65003 

63425] 64978 

64953 

61927 

64502 

64877 

64851 

64826 

64800 

64775 

64749 

63159] 64724 

63133] 64698 

63106] 64673 

63079] 64647 

63052| 64622 

63026! 64596 
61354) 62999] 64571] 66075 
| 61326] 62972] 64545] 66050 
61298] 62945] 64519] 66025 
61270] 62918] 64494] 66001 
61242] 62892] 64468] 65976 
61214| 62865] 64442] 65952] 67 

61186] 62838] 64417 

61158| 62811] 64391 

61129} 62784] 64365 

61101| 62757| 64339 

61073) 62730] 64313 

61045] 62703] 64288 

61016} 62676] 64262 

60988] 62649] 64236 

60960} 62622] 64210 

60931) 62595| 64184 67161 


~a3e | 24e [95° | 260 a70 1 B80 Tae | 


‘DIFFERENCE. 


“wl 


~~ 2 ae of = 


20 | TABLE XIL. 


ii ‘Locaritums of the Hatr Sum and DirrEeRENcr. 
HALF SUM. 
(6) ° 1@) re) 2) (e) Oo u 


57 56 55 54 
73611] 74756] 75859) 76922) 77946) 78934] 79887) 50507 
73591] 74737) 75841] 76904) 77930) 78918] 79872) 80792 
73572| 74719] 75823) 76887] 77913] 78902) 79856) 80777 
73552| 74700] 75805] 76870] 77896] 78886} 79840 ipl 
73533 _74681 75787| 76852 


73513| 74662| 75769| 76835| 77862 78853 79809] 80731 
73494| 74644) 75751) 76817 
73474) 74625| 75733] 76800] 77829] 78821) 79775) 80701 
73455| 74606] 75714) 76782| 77812] 78805) 79762) £0686 
73435| 74587| 75696 _76765 77795 _78788 79746) 85671 


73416| 74568| 75678| 76747| 77778| 78772| 79731] 80656| 50 
73396) 74549} 75660) 76730] 77761| 78756) 79715| 80641 
73377| 74531) 75642] 76712) 77744| 78739| 79699) 80625 
73357| 74512) 75624) 76695) 77727| 78723) 79684) 80610) 47 
73337| 74493) 75605| 76677| 77711] 78707) 79668 80595 

72116| 73315| 74474| 75587] 76660| 77694| 78691| 79652] 80580 

6| 73298] 74455] 75569| 76642) 77677| 78674) 79636} 80565 
73278] 74436] 75551| 76625] 77660] 78658| 79621) 80550 
72055 Ue paed T44l7 75533| 76607| 77643| 78642| 79605) 80534 
77626| 78625} 79589) 80519 
73210 “74373| 75496| 76572| 77609| 78609| 79573| 80504 
73200| 74360) 75478) 76554 
73180] 74841] 75459| 76537) 77575) 78576| 79542! 80473 
73160| 74322] 75441] 76519) 77558) 78560| 79526) 80458 
73140| 74303) 75423 76501) T7544) 78543) 79510) 80443 


73121| 74284] 75405| 76484| 77524) 78527| 79494| 80428| 35 
73101| 74265| 75386) 76466) 77507| 78510) 79478) 80412) 34 
73081| 74246) 75368) 76448) 77490) 78494) 79463) 80397 
73061| 74227| 75350) 76431) 77473| 78478| 79447) 80382) 32 ° 
73041) 74208] 75331) 76413) 77456] 78461| 79431) 80366) 31 


809| 73022| 74189| 75313| 76395 


77439| 78445| 79415| 80351| 30 

73002| 74170| 75294| 76378| 77422] 78428] 79399] 80336] 29 
72982|-74151| 75276] 76360] 77405] 78412/ 78383] 80320] 28 
72962| 74132| 7525S] 76342] 77387| 78395| 79367| 80305| 27 
72942| 74113] 75239] 76324] 77870) 78379| 79351) 80290| 26 
72922| 74093, 75221| 76307| 77353| 78362| 79335| 80274| 25 
72002, 74074| 75202| 76289] 77336| 78346] 79319] 80259| 24 
72883| 74055| 75184] 76271| 77319| 78329| 79304] 80244] 23 
72863| 74036] 75165| 76253] 77302) 78313| 79288] $0228} 22 
72843| 74017| 75147| 76236] 77285| 78296| 79272| 80213] 21 
72823| 73997| 75128) 76218) 77268| 78280| 79256| 80197| 20 
72803| 73978| 75110] 76200| 77250] 78263|:79240| 80182] 19 
72783| 73959] 75091] 76182| 77233| 78246] 79224] 80166} 18 
72763| 73940| 75073| 76164) 77216| 78230| 79208| 80151| 17 
72743| 73921| 75054| 76146] 77199| 78213] 79192] 80136} 16 
| 72723| 73901] 75036] 76129] 77181] 78197| 79176} 80120| 15 
72703| 73882| 75017| 76111] 77164| 78180| 79160| 80105} 14 
}| 72683| 73863] 74999| 76093] 77147| 78163] 79144| S0089| 13 
72663| 73843| 74980| 76075| 77130] 78147| 79128] 89074| 12 
72643| 73824| 74961| 76057| 77112| 78130] 79111| 80058] 11 
72622| 73805| 74943| 76039] 77095| 78113| 79095} 80043] 10 
72602| 73785| 74924] 76021| 77078] 78097) 79079| 80027; 9 
| 72582| 73766] 74906] 76603] 77061| 78080] 79063) 80012| 8 
72562| 73747| 74887| 75985| 77043| 78063] 79047] 79996] 7 
72542| 73727| 74868] 75967] 77026| 78047| 79031] 79981] 6 
72522| 78708| 74850| 75949) 77009| 78030) 79015| 79965} 5 
72502) 73689] 74831] 75931] 7699i| 78013| 78998] 79950} 4 
72482| 73669) 74812| 75913] 76974| 77997| 78983| 79934] 3 
72161) 73650] 74794] 75895| 76957| 77980) 78967| 79918] © 2 
72441| 73630| 74775| 75877| 76939] 77963| 78950} 79903] 1 
72421| 73611] 74756] 75859) 76922] 77946) 78984] 79887| 0 
329 | 33° | 34° | 35° | 86° | 8791 38°] 38° 1 M. 


DIFFERENCE. 


. 


47 


82269| 83106 


83092 
83078 
83065 
83051 

83037 
83023 
83010 
82996 
82982 


3| 82968 


46 


TABLE XII. 


HALF SUM. 


° 


85693 
85681 
85669 
85657 
85645 


“64112! 84885 
84099] 84873 


84059 84835 


84046] 84822] 85571 
84033} 84809) 85559 
84020! 84796) 85547 
84006] 81784) 85534 


86401 


86295 
86283 
86271 
86259 


———— ey 


86413} 87107} 87778 

87096) 87767 
86389} 87085] 87756 
86377| 87073] 87745 
86366] 87062| 87734 
85632] 86354) 87050} $7723 
85620] 86342] 87039] 87712 
85608} 86330) 87028} 87701 
85596} 86318] 87016] 87690 
85583 _86306 87005 87679 


~ 86993 


Q1 


Locaritums of the Harr Sum and DIFFERENCE. 


87668] 8 


86982} 87657 
86970] 87646 
86959} 87635 


74| 83980| 847 


83914 


83993! 84771 


84758 
84745 
84733 
84720 
84707 


83967 
83954 
83940 
83927 


83901 
83887 
83874 
83861 


85522 86247 


85510} 86235] 869 
85497} 86223 
85485| 86211 
85473} 86200 
85460| 86188 


85448| 86176] 86879 


85436| 86164) 86867 
85423) $6152) 86855 
85411| 86140} 86844 
85399| 86128) 86832 


_86947 87624 


87601 
87590 
87579 
87568 


87567| 8 


87546 
87535 
87524 
87513 


83781 


83848] 84630| 85386 


83834] 84618] 85374 
83821| 84605] 85361 
83808} 84592] 85349 
83795} 84579] 85337 


86116 


86104 
86092 
86080 
86068 


84566| 85324| 86056 


86821 


86763 


86809 
86798 
86786 
86775 


87501 


87457) S8115 


88158} 35 _ 


-81781 
81767 

81752 
81738 
7| 81723 
| 81709 
81694 


82955 
82941 
82927 


83768 
83755 
83741 


84553) 85312) 86044 
84540} 85299} 86032 
84528] 85287] 86020 


86752 
86740 
86728 


82913 


83728 84515 


“83715| 84502 
83701) 84489 
§3688| 84476 
83674| 84463 
83661 84450 


82830) 83649| 84437 
82816! 83634} 84424 
82802, 83621| 84411 
82788] 83608] 84398 
See 84385 


Aiars 
$2858 


82761] 83581| 84373 
82747; 83567| 84360 
82733} 83554| 84347 
82719} 83540| 84334 
82705 83527 84321 


82691 "83513| 84308 
82677| 83506] 84295 
82663| 83486] 84282 
82649] 83473] 84269 
82635 88459 84255 


85274} 86008) 86717 


85262] 85996] 86705 


85250| 85984) 86694 
85237| 85972) 86682 
85225| 85960] 86670 
85212; 85948) 86659 


“85200 85936 86647 
85187| 85924) S6635 
85175| 85912) 86624 
85162} 85900) 86612 
85150] 85888] 86600 


85125| 85864! 86577 
85112] 85851] 86565 
85100] 85839] 86554 
85087| 85827) 86542 


85074 "85815 86530 
85062} 85803) 86518 
85049) 85791) 86507 
85037| 85779) 86495 
85024) 85766) 86483 


87390 


87378 
87367 
87356 
87345) 8 


85137| 85876| 86589 


87243 


87175 


82621 


“83446 
83432! 84229 
83419| 84216 
83405} 84203 


82607 
82593 
82579 
82565 


82551| 83378] 84177 


83392} 84190). 


84999 
84986 
84974 
$4961 
84949 


"85754| 86472| 87164 
85742] 86460] 87153 
85730| 86448) 87141 
85718] 864361 87130 
85706] 86425! 87119 
85693! 86413] 87107 


87833 

87822 
87811 
87800 
87759 
87778 


| 41°" 


~ 420° 


430 


AAO ab? 
DIFFERENCE. 


Mesh Th a We ana 
roving. « 


Gal 


yr 


47° 


48° 


~ 49° | 


: TABLE XII. 
Locaritums of the Harr Sum and DIFFERENCE. 


HALF SUM. 


= 


90796} 91336) 91857 92842) 93307] 93753 
90787| 91328) 91849) § 92834] 93299] 93746 
90777| 91319} 91840 92826] 93291) 93738 
90768} 91310} 91832 92818] 93284) 93731 
90759} 91301} 91823 92810] 93276) 93724 


90750) 91292) 91815 : 92803} 93269) 93717 
90741) 91283} 91806 92795] 93261 
90731} 91274) 91798 92787} 93253 
90722) 91266] 91789 92779| 93246 
90713] 91257) 91781 92771) 93238 


90704} 91248) 91772 92763] 93230] 93680] 50 
90694| 91239) 91763) 9: 92755| 93223) 93673} 49 
90685| 91230) 91755 92747) 93215) 93665} 48 
| 90676} 91221} 91746) 92: §2739| 93207) 93658] 47 
90667 _91212 91738 y 92731] 93200) 93650) 46 


91203] 91729 93192} 93643} 45 
91194) 91720 93184) 93636) 44 
9} 91185} 91712 . 43 
91176} 91703 y 93169} 93621; 42 
91167) 91695 93161} 93614} 41 


90043] 90611) 91158} 91686 “ 93154) 93606} 40 
90034) 90602; 91149} 91677 93146] 93599} 39 
90024) 90592} 91141} 91669 
90014} 90585} 91132) 91660 
90005} 90574] $1 $1123 91651 


90565| 91114] 91643 y : 93509| 35 
90555} 91105| 91634 93562) 34 
}| 90546} 91096} 91625 
$0537} 91087| 91617 
99527| 91078| 91608 
91069] 91599 11) 92603 5 
91060} 91591 92595 
91051} 91582 92587 
91042) 91573) 9% 92579 
89908] 90480} 91033] 91565} 92077) 92571 
90471} 91023) 91556) 92069) 92563] 93038) 93495) 25 
89888] 90462] 91014} 91547) 92060) 92455 93487| 24 
89879} 90452) 90905) 91538} 92052) 92546 93480} 23 
90443] 90996) 91530| 92044) 92538 93472) 22 
90434] 90987! 91521| 92035) 92530) 9 93465| 21 


89849] 90424| 90978| 91512] 92027! 92522] 92999] 93457; 20 — 
89840} 90415) 90969] 91504] 92018) 92514) 92991) 93450) 19 
89830} 90405] 90960} 91495] 92010) 92506} 92983) 93442) 18 
89820) 90396] 90951} 91486] 92002) 92498] 92976) 93435) 17 
89810] 90386) 90942) 91477) 91993] 92490) 92968) 93427 _ 16 
90377| 90933| 91469] 91985| 92482] 92960] 93420| 16 
90368} 90924! 91460} 91976) 92473] 92952) 93412} 14 
90358] 90915} 91451| 91968) 92465} 92944) 93405| 13 
90349] 90906) 91442) 91959} 92457) 92936} 93397] 12 
90339] 90896) 91433] 91951} 92449) 92929) 93390) I1 


~ 89752} 90330] 90887| 91425] 91942] 92441] 92921| 93382] 10 
89742| 90320) 90878] 91416} 91934) 92433} 92913) 93375 
89732) 90311) $0869] 91407| 91925 367 
89722) 90301} 90860) 91395) 91917 

89712] 90292} 90851] 91359] 91908 

89702} 90282] 90842} 91381] 91900] 9: 

~89693| 90273) 90832] 91372) 91891 

89683} 90263] 90823) 91363) 91883 

89673} 90254) 90814] 91354} 91874 

89663) 90244) 90805) 91345] 91866 

89653) 90235] 90796] 91336) 91857 


52° | 53° | 54° | 55° | 56°] ¢ 
DIFFERENCE. 


me wh = © 


oie ihe More 


TABLE XII. 
Locaritums of the Harry Sum and DIrrEReENcr. 


HALF 
Oo 


25 
95728 
95722 


sUM. 
9° Le) 
24 23 
96403 
96397 
96392 
96387 
96331 


1°) re) 


21 20 


97294 
97289 
97285 
97 28¢ 


23 


5 -_————————— | —— | 
———————— | ———$—— — | —— —  ——_ | | | 
ES 


95698 
95692 
95686 
95680 
95674 


96376 
96370 
96365 
96366 
96354 
96017) 96349 
96011} 96343 
96005} 96338 
96006] 96333 
95994) 96327 


96991) 97276 
96986 
96981 
96976 
96971 
96966 
96962 
96957| 97243 
96952! 97238 
96947) 97234 


97266 
97262 
97257 
97252 
97248 


SS a Se 
eee 
|S Ee (ee a , Se ee 


$5639 
95633 
95627 
95621 
95615 
95609 
95603 


95988] 96322 
95982} 96316 
95977| 96311 
95971) 96305 
95965| 96300 


95960] 96294 
95954] 96289 
95948] 96284 
95942| 96278 
95937| 96273 


96640 
96634 
96629 
96624 
96619 


96942 
96937 
96932) 97220 
96927) 97215 
96922) 97210 


97229 


96917| 97206 
3| 96912 


97201 
97196 
97192 
97187 


96907 
96903 
96898 


97224|- 


———————— eee eee Oe Cnn tn Cn... ha Oe 


95573 


95931} 96267 
95925| 96262 
95920) 96256 
95914| 96251 
95908} 96245 


97182 
97178 
97173 
97168 
97163 


———_— 7 | I | | 
a ff _- | 


fe) ro) oO re) 
M. 29 28 27 26 
0 4.94182] 94593) 94988] 95366 
1 94175| 94587} 94982} 95360 
2 94168] ‘94580} 94975| 95354 
3 94161} 94573] 94969) 94348 
4 94154| 94567} 94962) 95341 
5 |4.94147) 94560] 94956) 95335 
6 94140} 94553] 94949) 95329 
7 94133] 94546} 94943) 95325 
8 94126} 94540} 94936) 95317 
9 94119} 94533] 94930) 95316 
10 |4.94112) 94526) 94923) 95304 
Il 94105} 94519} 94917) 95298 
12 94098] 94513] 94911} 95292 
13 94090} 94506) 94904) 95286 
14 94083} 94499) 94898] 95279 
15 |4.94076] 94492| 94891] 95273 
16 94069} 94485] 94884] 95267 
17 94062) 94479) 94878] 95261 
18 94055| 94472} 94871) 95254 
19 94048] 94465] 94865] 95248 
20 |4.94041| 94458] 94858) 95242 
21 94034| 94451) 94852) 95236 
22 94027| 94445) 94845] 95229 
23 94020} 94438] 94839] 95223 
24 94012) 94431) 94832) 95217 
25 |4.94005) 94424) 94826} 95211 
26 93998] 94417) 94819) 95204 
27 93991} 94410} 94813] 95198 
28 93984| 94404] 94806) 95192 
29 93977| 94397) 94799) 95185 
30 |4.93970} 94390) 94793} 95179 
31 93963} 94383) 94786) 95173 
32 93955] 94376] 94780| 95167 
33 93948} 94369] 94773] 95160 
34 93941] 94362| 94767) 95154 
35 |4.93934] 94355] 94760) 95148 
36 93927| 94349| 94753] 95141 
37 93920] 94342) 94747) 95135 
38 93912} 94335] 94740) 95129 
39 93905) 94328] 94734) 95122 
40 |4.93898] 94321] 94727] 95116 
41 93891] 94314! 94720) 95110 
42 93884] 94307| 94714] 95103 
43 93876] 94300| 94707] 95097 
44 93869} 94293] 94700] 95090 
45 |4.93862| 94286] 94694! 95084 
46 93855| 94279) 94687) 95078 
AT 93847} 94273} 94680] 95071 
48 93840] 94266] 94674) 95065 
49 93833] 94259] 94667| 95059 


50 |4.93826| 942521 94660] 95052 
93819] 94245] 94654] 95046 


| er | a | es | are | en | ane | | cn | 


51 
52 93811; 94238 
53 93804) 94231 
54 93797 
55 |4.93789) 94217 
56 93782| 94210 
57 93775| 94203 
58 93768} 94196 
59 93760} 94189 
60 93753] 94182 
60° | 61° 


94647) 95039 
94640) 95033 


94224) 94634) 95027 


94627 
94620 
94614 
94607 
94600 
94593 


95020 
95014 
95007 
95001 
94995 
94988 


95549 
95543 
95537 
95531 
95525 
95519 
95513 
95507 
95500 
95494 


954188 
95482 
95476 
95470 
95464 


95458 
95452 
95446 
95440 
95434 


95427 
95421 
95415 
95409 
95403 


95397 


95815 


95902} 96240 
95897| 96234 
95891} 96229 
95885| 96223 


95879} 96215 


96212 


96179 
96174 
96168 
96162 
96157 
96151 
96146 
96140 
96135 
96129 
96123 
96118 
95769} 96112 
95763} 96107 


95757| 96101 
96095 
96050 
96084 
96079 
96073 


95821 


95810 
95804 
95798 
95792 


95786 
95780 
95775 


65° 


DIFF EKENCE,. 


96514 
96509 
96504 
96498 
96493 
96488 
96483 
96477 
96472 
96467 
96461 


96868 
96863 
96858 
96853 
96848 


97159 
97154 
97149 
97145 
97140 


96838] 97130 
96833] 97126 
96828] 97121 
96823! 97116 
96818| 97111 
96813] 97107 
96808] 97102 
96803| $7097 
96798| 97062 


96793] 97087 


$6788 
96783 
96778 
96772 


97083 
97078 
97073 
$7068 


96456| 96767| 97063 


96451} 96762 
96445] 96757 
96140} 96752 
96435) 96747 


96429| 96742) 97039 


96424) 96737 
96419} 96732 
96413} 96727 
96408] 96722 
96403] 96717 


97059 
97054 
97046 
97044 


97035 
97030 
97625 
97020 
97015 


24 : TABLE XII. 
Locaritums of the Harr Sum and DIrreReENce. 


HALF SUM. 


14 


—_——— cr i —————w~€F Kr |o—— > —-- ~-- 
— — | | 


0 97821 98494| 98690 60 
1 97817 98491] 98687 59 
2 3} 97812 98488] 98684 58 
3 97808 98484) 88681 57 
4 97804 98481} 98678 5G 
See 545| 97800 §8477| 98675 55) 
6 97796 98671 54 
7 36| 97792 98668 53 
8 97788 98665 52 ; 
9 | OT784 98662 51 
10 97779 98659 50 
11 97775 98656 49 
12 97771 98652 48 
13 97767 98649 47 
14 97763 98646 46 
15 97759 | 98643 45 
16 97754 88640 44 
17 2| 97750 98636 43 
18 97746 98633 42 
19 97742 98630 41 
20 7479| 97738 98627 40 
21 97734 98623 39 
22 97729 98620 38 
23 3] 97725 98617 37 
24 97721 98614 26 
25 7| 97717 9S61L0 35 
26 97713 98507 34 
27 3| 97708 98604 33 
28 97704 98601 3 
29 97709 98597 31 
30 97696 98594 30 
31 97691 98591 29 
32 97687 98588 28 
33 97683 98584 27 
34 97679 98581 26 
35 G8578 25 
36 98370| 98574 24 
87 97403| 97666 98366] 98571 23 
38 97399| 97662 98363] 98568 22 
39 97394| 97657 98359| 98565 21 
40 |4.97390| 97653 98561 20 
4l 97385| 97649 98558 19 
42 97381| 97645 98555 18 
43 97376| 97640 98345| 98551 17 
44 97372| 97636 98548 16 
45 98338] 98545 15 
46 - 98541 14 
47 98538 13 
48 98535 12 
49 98531 11 
50 |4.97344| 97610] 97861} 98098) 98320) 98528 10 
51 97340} 97606] 27857| 98094) 98317| 98525 9 
52 97335| 97602) 97853} 98090] 98313) 98521 Ss 
53 97331| 97597| 97849| 98087| 98309] 98518 7 
54 97326| 97593) 97845] 98083] 98306] 98515 6 
55 |4.97322| .97589| 97841| 98079) 98302) 98511 5 
56 | .97317| 97584| 97837] 98075) 98299] 98508 4 
57 97312! 97580| 97833| 98071, $8295| 98505 3 
58 97308] 97576| 97829| 98067| 98291] $8501 2 
59 | 97303] 97571] 97825) 98063| 98288) 98498 1 
60 97299| 97567! 97821| 98060) 98284] 98494 0 
70° | 719 | 72°} 739°} 749} 75° M. 


DIFFERENCE. 


oe MA 


TABLE XII. 25 | 
Locaritums of the Harr Sum and DIFrerRENCeE. 


| HALF suM. 
Oo (é) .@) 13) 1?) ie) te) ie) ro) fe) 


9 8 7 6 5 4 3 2 1 0 


a eS | ee ee 
| ee ee eae 


1.99162| 99575| 99675| 99761] 99834] 99894] 99940) 99974) 99993] 00000] GO 
99.160] 99573] 99674] 99760] 99833] 99893] 29940} 99973] 99993] 00000] 59 
99158] 99572| 99672] 99759] 99332| 99892] $9939) 99973] 99993| 00000] 58 
99456| 99570] 99670] 99757] 99831} 99891] 99938] $9972] 99993] 00000] 57 
99154} 99568] 99669] 99756] 99836] 99891] 99938} 99972] 99992| 00000] 56 


pa! eee Oe ee a ay [OR ee AE) ee a ay Pa Se SP) Se eee 
_-_ —$—— 


1.99152| 99566] 99667| 99755] 99829] 99890] 99937| 99971] 99992] 00000! 55 
99450| 99565| 99666] 99753] 99828] 99889] 99936] 98971] 99992} 00000] 54 
994481 99563| 99664] 99252] 99827] 9988s] 99936! 99970] 99992] 00000] 53 
99446| 99561] 99663| 99751] 99525] 99887] 99935] 99970] 99999] O00] 52. 
99444] 99559] 99661] 99749] 99524] 99886] 99934] 99969] 99991] 00000] 51 


4.99442| 99557] 99659] 99748] 99823] 99885} 99934] 99969} 99991] 00900} 50 
994140] 99556] 99658] 99747] 99822] 99884) 99933} 99968] 99991) 00000] 49 
99438] 99554] 99656] 99745] 9921] 99883] 99932) 99968) 99990} 00000) 48 
99436| 99552) 99655| 99744] 99820] 99882] 99932) 99967] 99990) 00000] 47 
99434| 99550] 99653] 99742} 99819] 99881} 99931] 99967] 99990). 00000! 46 


4.99432| 99548] 99651| SO741| 99817! 99880} 99930) 99967) 99990} 00000) . 45 
99429] 99546] 99650] 29746! 99516! 99879] 99929] 99966} 99989] 00000] 44 
99427| 99545) 99648] 93738] 99815| 99879} 99929] 99966} 99989] 89999} 43 
99425| 99543) 696417| 99737] 99514] 99878] 99928} $9965) 99989] 99999] 42 
99423} 99541! $9645} 59736} $9813} 99877| 99927) 99964) 99985) DS999| 41 


90 |4.99421| 99536! 99643| 99734] 998121 99876| 99926] 99964] 99988] 99999|— 40 
99419] 99537] 99642] 99733] 99810] 99875] 99926] 99963] 99988] 99999| 39 
99417| 99535} 99640| 99731] 99809] 99874] 99925] 99963] 9998s] 99999] 38 


E 


| 


_wibaaaenee 


nite 2) 


99415} 99533) 99638} 99730| 99808} 99873] 99924) 99962} 99987} 99999} 37. 
99413] 99532] 99637| 99728} 99807] 99872) 99923) 99962! 99987} 99999] 36 


—-—— es | f | | —— _—_ | | en J 


4.99411| 99530] 99635| 99727| 99806] 99871| 99923] 99961| 99987] 99999] . 35 
99409} 99528) 99633) 99726) 99804) 99870 99922 99961} 99986} 99999} 34 


4.99400] 99520| 99627| 99720] 99800] 99866] 99919 
99398] 99518] 99625] 99718] 99798] 99865] 99918 
99396] 99517| 99624] 99717| 99797) 99864] 99917] 99958] 99984] 99998] 28 
99394| 99515! 99622] $9716] 99796] 99863] 99917} 99957] 99984] 99998| 27 
99392| 99513] 99620| $9714] 99795] 99862] 99916] 99956} 99984] 99998] 26 

7,99390| 99511] 99618] 99713] 99793) ©9861} 99915] 99956! 99983] 99998] . 25 
99388] 99599! 99G17] 99711] 99792] $9860] 99914] 99955! 99983] 99998] 24 
99385| 99507] 99615| 99710] 99791] 99859] 99913] 99955] 99983] 99997] 23 
99383| 99505] 99613] 99708] 99790] 99858] 99913} 999541 99982! 99997| 22 
99381| 99503] 99612] 99707] 99783] 99857] 99912] 99954] g99seal 99997| 21 

4.99379] 99501) G9610! 99705| 99787] 99856] 99911] 99953] 99982] 99997! 20 

99377| 99499] ¢9698] 99704] 99786] 99855} 99910]. 99952] 99981] 98997] 19 


99959] 99985] 99998! 30 
999581 99985] 99998] 29 


99375| 99497] 99607] 99702] 99785! 99854] 99909] 99952] 99981! 999971 | 18 
99372] 99495] $9605] 99701] 99783] 99853] 99909] 99951| 99981] S99907| 17 
99370| 98494) 99603] 99699] 99782] 99852] 99908] 99951] 99980] 99996] 16 
1.99368] 99482] 99601] 99698] 99781] 99851] 99907] 99950] 99980] 99996] 15 
99366| 99499] 99600! 99696] 99780] 99850] 99906] 99949] 99979] 99996] 14 
99364| 99488] 99598] 99695| 99778] 99848} 99905] 99949] 999791 99996] 13 
99362| 99486] 99596] 99693| 99777| 99847! 99904! 99948] 99979] 99996] 12 
99359| 98484] 99595} 99692] 99776] 99846] 99904] 99948] 99978] 99996! 11 
1.99357| 99452] 99593] 99690! 99775| 99845] 99903] 99947| 99978] 99995|_ 10 
99355| 99480] 99501! 99689] 99773] 99844] 99902] 99946] 99977] 99995! 9 
99353| 99478! 995891 99687) 99772] $9843] 99901] 99946! 99977] 99995 
7 
6 


99351| 99476] 99588) 99686) 99771} $9842) 99900) 99945) 99977] 99995 
99348| 99474) 99586) 99684! 99769} 99841) 99899} 99944) $9976] 99995 
4.99346} 99472) 99584) 99683) 99768) 99540) 99593) 99944} 99976] 99994 
99344| 99470) 99582) 99681) 99767) 99839) 99898 
99342) 994638] 99581} 99680) 99765] 99838] 99897 
99340] 99466) 99579} 99678) 99764! 99837] 99896 
99337| $9164} 99577| 99677} 99763) G9836| 99895 
99335) 99462| 99575) 99675) O97G61| 99834) 99894 


83° by. @* 85° 86° 


' DIFFERENCE. 


5 
999143] 99975] 99994] 4 
99942| 99975| 999R4| 3 
99942} 99974] 99994] 2 
99941) 99974] 99994] 1 
99946] 99974] 99993] - 0 


~ 87° | 88° | 89° | M. 


~ 809 | BIF | B29 


26 TABLE XIII. 
LocaritHms of the APPARENT Time, or Horary ANGLE. 


9 - mes 


0 HOURS . PROPORTIONAL PARTS FOR SECONDS. 
s. Ss. S. s. s. s. Ss.’ 
M.|~ 0 10 | 20 | 30 | 40 | 50 | 60 
0 |i. 121271|72333|07551|32539|51921/67757| 59 yee 6 og 
1 |+.67757|81 147|92745|02976|12127|20406|27963| 58 
2 |5.27963134916]41352|46345152951158216163181| 57 
3 |. 63181167877|72332|7657018061 1184472188168] 56 
— 4 | §.88165}91714|95121/98399|01557|04605|07550| 55 
5 16.07550|10398|13155|15825|18421|20935/23355| 54 2 rT) a 
6 | 23385]25765|28081|30337/32536|34681/36774| 53 
7 | 36774138817|40814|42766144675|16543/48372| 52 
§ | 48372150162/51916/53636155323156977158600| 51 
- 9 | 58600/60194/617591632961648061662911677511 50 


a cccees| — — | —. mi lineal 
ee, ————— | | | —}———. | —_—— — — 


‘10 6.6775 1|69186|70595/71988|73355|7470z|7602s| 49 
1] 76028|77334|78620|79885/81137|52369/83584| 48 
42 83584|84782)/85 963 187 129/88279/89414/90535] 47 
43 90535|91614|92733/93812|/94877/95930/96970) 46 
14 | &.96976/97997|99013/00017/01009/01990|92960] 45 


is 7. 02960|03920|04869|05807|06736|07655|08564 447 
16 | 08564|09464/10354/11236/12108}12972/13827| 43 
17 13827|14674| 15513] 16344) 17167|17952)18790| 42 
18 18790] 19590|20383|21168/21947|22719/23483) 41 
49 | 23483/242411/24993/25738]26477/27210|27936| 40 


OO I7.: 27936 28656|29371|30079|30782|31479|/32171| 39 
32857|33538]/34213|34884|35549/36209| 38 
22 | 3620913686 41375141381591388006|39435140067| 37 
13155|43760| 36 
44361144957 |45549|46138|46722147302)| 35 


23 7.47302 47879 48452 490921|49586/50148/50706) 34 
52358|52902/53443|53980| 33 
27 | 53980 vies 95045/55572|56096/56017/57135) 32 
? : 60179) 31 
29 60179/60676|6117 0/61662|6215 1/62636|/63120} 30 


SoU aN gage Pan aes 4 PIPE noe lneamainece | ree mann sn pequd DseraMeaeg bmmereeesl (217. WERK cvs per OL a Samay by PSEA ses 


i | 30 |7.63120163600|64075/64553|/65026165496|65964| 29 
S| 32 65964|66429/66891|6735 1|67809|68264|68717| 28 
32 687 17|69167|/69616|70061|7 0505/70946|71385| 27 
33 71385|71822)¥ 2257 |72689|73119|73548|73974| 26 
34 7397 4|74398|74819)75239|75657|76073|76487| 25 


_ —— | —____ 
——_—_——_ | —__—_—___ eee 


35. 17.76487|76898177308|777 16|78122178526|78929| 24° 
36 | 78929|79329179728/80124/80519|80912/81393! 23 
37 | 81303181693182081182467|82851|83234183615| 22 
38 | 83615183994|184372/84747185 122|85494/85866) 21 
39 | 85866|86235|86603/86969|8733.4|87697|88059| 29 


40 |7.88059|8841 9|88778189135|89491/89846|90198] 19 _ 
41 | 90198/90550/90990|91248|91596|91941192286| 18 
42 | 92286/92629|92970193311|93656|93987 |94324| 17 
43 | 94324191659|94992|95325/95656|95986|96315| 16 
44 | 96315|96642|96968|97293|97617|97939/98260| 15 
45 |3.98260/98580|98899}99217|9953.4|99849|00163] 14 _ 
46 |8.00163|00476|00758|01099|01409/01717|02025| 13 
47 | 02025|02331102636|02941|03244/03546|03847| 12 
43 | 03847|04147|04446|04744{95041/05366/05631| 11 
49 | 05631|05925|06218/06510|06800|07090|07379| 10 


50 |8.07372107667/0795.4|082.40108525|0880G/09092| 9 
51 | 09092109374|08656|09936|10216|10494|19772| 8 
52 | 10772|11048|11324]11599|11873|12147/12419| 7 
53 | 12419|12691|12961|13231|13500/13768|14035| 6 
54} 14035]}14302]14567/14832|15096]15359|15621] 5 


SEE ee ee ee a 


$5 |8.15623/15883/16144|16404|16663}16921|17179] 4_ 
56 17179) 17436)17692) 17947 |18202|18455/18708) 3 
57 18708|18961)19212)}19463|19713)19963/20211] 2 
58 202112045 9|20706)20953/21198)21444/21688] 1 
59 | 21685/21932|22175)/22417 |226538/22899/23140) 9 


oo | —— FE | Dee eS ee eg Se eee ee 


23 HOURS. 


TABLE XIII. 
Locarirums of the Apparent Time, or Horary Anctr. 


Ss Ss. 
} 617 
0 59 71] 95}118/1421166/190/21 
1 58 70} 931116}140]1£63]187/216 
2 25971 26203 26424 26664126894 ‘ls7ia3t 27352| 57 69] 92}125/138)161}184!207 
3 Ube the 28260 28486]287 11 56 63/ 91/113/136)159]181]204 
4 55 67| 89|111]133{156]178|206 
5 54 66] 87/LOM 1311531751197 
6 53 65} 86] LOS|136]151}1731195 
7 52 64] 85/106/128]149]1 70/192 
8 51 63| 84/105/1261147/168/189 
+O} 50 62} 83/103]124]145]165]186 
49 “92/102]1221143|163|184 
48 SLLOVI1Z0| 144 1GT1S1 
AT OOLI9I13El159/17e 
46 Os|LIslL37|1 
45 SH LLGIL35/ 1541174! 
44 9511141133] 12 
43 3I112|131/1 50/169 
42 g2li1i|13011481167 
AJ 921161128 
40 12 
34 39 gol107 lias lida 
38 §8|106]1231141/158 
on 871104 )12z 
36 g6|103/120 
35 S5| LOZ 1911861153 
34 $3/100/117/1341151 
33 99|116]13z/149 
32 H 
31 97/113/129/14 
30 961111271143 
“29 95/1 10]1 26/142 
28 4|L09|125]141 
27 93/1 0811231139 
26 92/107) 1291138 
25 91]1061121/136 
| 24 30 90|L0S 
23 89] 104 
22 §8|102|117/132 
21 87|1011116/130 


— | —— p 
— | y 


991113) 128 


18 98]112|126 
17 971111125 
16 2] 96/110]124 
15 95/109|123 
hd | 95 
.13 94; 107/121 


93/106/119 
92)105]118 
91)104)117 


13] 26] 38] 61) 64] 77| 90/to3|116 
89} 102/115 
| S8|101/i14 


3 


a 


aanroa 


Crm Nw 


PROPORTIONAL PARTS FOR SECONDS. 


22 HOURS. 


a 


TABLE XIITf. 
LoGarituMs of the APPARENT TIME, or Horary ANGLE. 


em 


2 HOURS. 


. s. Ss. Ss. 5s. Ss. Ss. . -| S.} S. 
0 | 10 | 20 | 30 | 40 | 50 | 60 4|5 


8, 82599|82717|82835|82952183069|83187|83303 
83303/83420/83537|83653183769/33885/84001 
84001}84117|84233/84348/84464 |84579/84694 
84694|84808/84923/85 037/85 152/85 266)85380 
85380/85494/85607|85721|8583.4185 947 |86060 ‘ 8) 79} 90,102 


3 .86060/86173/86286/863 98/865 11|86623|86735) 54 2} 34) Ai }} OF} 75) GOTO! 
86735|86847 |8695 9/8707 0/87 182/87 293/87404 ] o| 40] 56 7S} 89) 106 
87 404/875 15|87626|87736)87847 187 957 |88068 : f j F 89/109 
88068/88178|85288/883 97 |88307 |88616/58726] & : 77). 88} 9G 
887 26/88835}88944/89053/89162|89276/39379 5) 76 87 198 

.89379|89487/89595189703|89811|89918 90026 i Gé 
90026|90133|90241/90348)/90455|90562/90668 3| 54) 6. 361 96 
90668|90775|90881|90988/91094/91200/91306 32) 4; : 5] 95 
91306/91411/91517/91622/91728/91833/91938 : 3) Ge 95 
91938/92043 |92147|92252/92356/92461|92565| 4: é | G3) 73) 84) OS 


.92565|92669|927 73/9287 7 |92980193084|93187 : ; 93 
93187|93290/93393|93496|93595|93702193804 : 2) 6: 32) 93 
93804|93907|94009194111194213194315|94417 p 3 | G2 
944137|94519|94620194722194823 194924195025 81} 91 
95025 |95 126|95227 |95327195428195528|95628 j 30| G6 

.95628|95728/95828|/95928/96028|96128|96227! % 30| 90 
96227|96326|96426|965 25 |96624|96723|96821 : 89) | 
06821196920/97 01897 117197215|97313/97411 y 79) 88) 
97411|97509|97607|97704|97802/97899|97996 sil qd. 
97996|98094/98191|98288/98384|98481|98578 39) ST} f 

.98578|98674|93770|98866|98963|99058|99154 29] 35] 48] 58] 6 B65) 
99154|99250199346|99441199536|99632199727 ; 38) 48} 57) 6 j 86 

8 99727 |99822|99917|00012100106|00201|00295| 3% | 38 : 85) | 
. 19,.00295|09390|004841905781006721007 G6|\0G860 | 38] 47| 56) 66 85 
00860/00953101 047/0114010123.4101327/01420| : | 65) 75| 84 
30 |9.01420|01513|01606/01698101791/01884|01976 3} 37] 4 ; 83 
31 | 01976|92068]02161/02253]02345 02437102528 34 33 
32 | 02528/02620/02712/02803102894 02986103077 3 34] 73] S2l ¢ 
33 | 03077|03168/03259|03350103440103531\03621 ) 18 4| 64} 731 82! : 
34 | 03621/03712103802103892103982/04072104162| 2! 5 4} 63) 7% 3 | 
35 |9.04162|04252/04341/0443 110452010461 0/04699 5 236 Al 6: Sil 
36 | 04699|04788|04877!04966|05055105144/05232| 2° 3] 6 80 
37 | 05232105321 105409105498105586|05674|05762| 22 — y ; ; 79 
38 | 05762/05850|05938/06025106113/06200\06288 3: ; i 7% 
39 | 06288|/06375|00462/06550|06637 0672406810 i ‘ } 78 


40 |9.06810|06897 |06984107070|07157 07 943 07329 78 
07329107415 107501107587 107673 107759|07845 7 
07845 |07930|08016/08101108186/0827 1|08357 77) y 
08357|08442108526|0861 1108696 /08781 08865 76) § 
08865108949 09034 Midas 09202 ie ae 76) & 


OO OA 2.6 


"09872 09955 10039 10122 aitoz0s souise tart 
10371)10453)10536) 10619110701 |10784|10866 
10866)10948]11030/11112)/11194111276/11358 
Prot 114406 scan hy iota Hei Robe pel 


HOMmMmM®M 


12339 12413]12494 19574 12655 12735 12815 
12815}12895|12975]13055|13135|13215|13295 
13295|13374/13454113533|13613|13692|13771 
__ 18771 |13850 13929]/14008|14087 |14166/14245 


9.14245 |14323 14402|14480|14559|14637 14715 
14715|14793)14871}14949/15027 15105115183 
15183/15260/15338)15415|15493/15570)15647 

iad 15647|15724/15802|15879]15955116032116109 

ee 16109 16186 16262/16339)16415/16492|16568 


408- | 305- | 205. | 10s. 
21 HOURS. 


DWMmOMM 


é es " 


TABLE XIII. 
Locaritums of the Apparent Time, or Horary ANGLE. 


29 


ff J |] | | 


9. 


3 HOURS. 


19263}19337 |19410]19483]19557|19630/19703 
19703]19776|19549) 19922) 19995/20067/20140 
20140)20213|20285/20358|20430/20502|20574 
20574|20647 |20719/20791|20863/20935/21006 


21006/21078/21150)21221/21293/21364/21436 
21436]21507|21578)21650/21721/21792/21863 
21863/21934|22004/22075|22146/22216/22287 
22287/22358|22428/22498/2256y|22639/22709 


22709/22779)22849/2291 9/22989|23059/23128 


Mani dene Plena Ri GAchSa GARGS ————_—_—_ | —————_- | — adios 
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30 TABLE XIII. 
Locaritumas of the AppakENT Time, or Horary ANGLE. 


4 HOURS. PROPORTIONAL PARTS FOR SECONDS. 

s. s. s. 8. Ss. S. s s.| Ss. 8. | Ss. |)5.| se] s.| 5s 

M 0 10 20 30 40 50 60 1 24 Sd [et |. ock GT Tab Bae 

0 |9,.39794/39849/39903|39958|40012/40067/40121) 59 5) 11 22] 25) 33! 39) 44] 56 

1 40121)40176)40230/40284|40339/40393|/40447| 58 5} 11 22| 27| 33} 38) 44] 49 

2 40447|40501)40555|40609/40663/40717|40771) 57 5} 11 22} 27) 32] 38] 43} 49 

3 4077 1|40825 | 40879|40933/40986/41040/41094| 56 5] il 22) 27} 32} 38] 43] 49 

4 41094/41147|41201/41254/41305/41361/41415} 55 5| 11] 16]. 21) 27| 32) 37) 43) 45 

5 |9.41415/41468/41521/41575/41628/41681/41734] 54 5} 11 21| 27| 32] 37) 43} 48 

6 41734]41787|41840/41893/41946)41999/42052) 53 5} 11 21) 27| 32) 37| 43) 48 

7 42052/42105|42157|42210/42263)42315/42368| 52 5} 10 21| 26) 31) 37) 42) 47 

8 42368|42420|42473|42525|42578/42630/42682) 51 5} 10 21) 26) 31] 37) 42) 47 

9 42682|42735|412787|42839|42891|42943|42996| 50 5] 10] 16) 21} 26) 31) 36) 42! 47 

10 |9.42996/430438/43 100/43 15 1/43203/43 255143307] 49 5) 10 21} 26) 31) 36) 42) 47 

ll 43307|43359/43411|43462/43514)43565/43617| 48 ||. 5} 10 21) 26} 31] 36) 41) 46 

12 43616/43699|43720/43771/43523/43874/43925| 47 5) 10 20] 25) 31) 36} 41) 46 

13 43925|43977|44028|44079/44130|44181/44232) 46 5] 10 20) 25) 3i| 36) 41) 46 

14 44232|/44283 |414334|44385|44436|44487|44538) 45 5) 10 20} 25) 31) 36} 41) 46 

15 |9.44538|44589/44639]44690|44741/44791|44842| 44 ||" 5| 10| 15] 20] 25) 30) 35) 40) 45 

16 44842|44892)/44943/44993/45044/45094145144| 43 5|} 10 20} 25} 30] 35} 40) 45 

17 45144145 195 |45245|45295|45345|45395145446| 42 5} 10]. 20| 25}. 30) 35) 40) 45 

18 |. 45446)45496]45546|45595|45645/45695|45745) 41 5} 10] 15] 20} 25} 30) 35} 40) 45 

19 457 15|45795|45845|45894|45944/45994|46043) 40 5| 10 20] 25) 30) 35} 40) 45 

20 |9.46043/46093]/46142/46 192|46241/46291|46340| 39 || 5] 10] 15} 20} 25| 30) 35] 40) 45 

21 46340|46389|46439|46488|46537/46586|46635| 38°]; 5} 10 20} 25| 29) 34) 39) 44 

22 46635|46684|46733/467 82/4683 1/46880|46929| 37 5} 10 20} 24) 29) 34] 39) 44 

23 46929/46978|47027 |47076)47124|47173|47222| 36 5} 10 20) 24) 29) 34] 39) 44 

24 47222)47270|47319|47367|47416|47464/47513) 35 5} 10 19} 24] 29) 34) 39 44) 

25 |9.47513/47561|4761 0] 47658|47706|47754|47803| 34 || 5| 10 19} 24) 29) 34} 38} 43 
26 | 47803|47851|47899147947 |47995/48043/48091| 33 || » 5] 10 19} 24| 20) 34) 38) 43 

27 4809 1)48139/48 187 |48235/48282|48330/48378] 32 5} 10 19} 24} 29} 34] 38} 43 

28 48378|48425 |48473/48521/48568/48616|48664| 31 5} 9 19] 24} 29} 33} 38) 43 

» | 29 48664|487 11|45758/48806/48853/48900/48948)} 30 5} 9 19} 24) 28) 33) 38) 42 
30 |9.49943|48995]19042/49089|49137/49184|49231| 29 || 5] 9} 14] 19] 23) 28) 33] 38) 4z 

31 | 49231|49275]49325/49372)49419|49465|49512| 28 || 5] 9} 14] 19) 23] 28] 33) 35) 42 

32 495 12|49559|49606/49653|49699|49746/49793| 27 5} 9 19} 23} 28] 33] 37| 42 

33 49793|4983 9|49886| 49932/49979|50025/50071| 26 5)". 9 19) 23] 28] 33) 37) 42 

34 50071}50118/50164|50211|50257|50303|50349| 25 5) 9 19} 23} 28) 33) 37| 42 

35 |9.50348150395 150441 /50488/50534|50580/50626| 24 Sto 9h 18} 23} 28) 32} 37| 41 

36 50626}50672|50717 |50763|50809|50855|50901| 23 5. 9 18} 23} 28) 32) 37| 41 

59901)/50946/50992|51038/51083/51129|51174| 22 5} 9 18} 23} 27] 32! 36) 41 
51174)51220/51265/51311|51356|51402|51447| 21 5}. 9 18] 23} 27| 32) 36) 41 

5 1447|51492/51538/51583|5162815 1673|51718} 20 4; 9 18} 22] 27) 31) 36) 40 
9.51718)51763/51805/51853/51898/5 1943151988] 19 4| 9 18} 22} 27] 31} 36) 40 
§1988]52033|52078/52123|/52168/52212|52257| 18 4| 9 18/22] 27| 31] 36! 40 
52257|52302/52346|/52391|52435|52480/52525) 17 4 18) 22) 27) 31 36) 49 

52525 /52569|52613|52658152702|52747 |52791| 16 4) 9 18] 22) 27] 31) 36) 40 
52791)52835 |52879)52923/52968|53012/53056] 15 4| g 18} 22) 27| 31) 35 40! 
9.53056/53100/53144153188]53232/53276]53320] 14 Al 9 18] 22] 26] 31) 35) 40 

93407 |53451|53495/53539153582| 13 4) § 18} 2z} 26} 31} 35} 40 

3 53626|53670/537 1353757 |53800|53844| 12 4) 9 17| 22} 26) 30] 35) 39 
: 7\53931/53974|54017|54061154104| 11 4) 9 17} 22) 26) 30) 35) 38 
54147 |54190|5423.4|54277 |54320/54363] 10 4; 9 17| 22) 26) 30) 35 38 
54406)544.19]54492|54535|541578|54621| 9 |} 4) 9 17| 22| 26) 30} 34) 39 
| 54621154664 [54707 |54749|54792/54835|54878] 8 4| 9 17| 22} 26} 30} 34) 39 
54878|54920/54963155005|55048/55091)55133! 7 4|. 8 17} 21; 26} 30 34) 38 
: 55133155175 |35218}55260155303|55345|55387| + 6 4| 8 17| 2h) 26] 30) 38 t| 3% 
4 35430/35472/55514|55556|55598|/55641) 5 4| 8 17| 21) 25) 29) 34) 35 
55683155725 [557 67 |55809|5585 1155893) 4 || 4| 8 17| 21} 25] 29) 34) 36 
35976/56018|56060/56102|56144) 3 4) 8] 13} 17} 21) 25) 29) 34 a 

96185 |56227|56269|563 10156352|56393) 2 A} 8| 12] 17| 21] 25) 29) 33) 37 

56393)56435 15647 6/565 18156559/56601/56642| 1 4| 8} 12) 17} 2%} 25) 29) 33) 37 
; 3156725 |56766|56807 |66848/55839] 9 4} 8] 12] 16] 20| 25) 29) 33) si 
508- | 40s. | 30s 20s- | 103: | OS. | NZ. || 15- | 2s. | 3s- | 4s- | 55-| 6S: | 78 | $8. | OS- 

19 HOURS. PROPORTIONAL PARTS FOR SECONDS 
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loaroe 
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5 HOURS. 


9 .56899156931156972157013/57054|57095|57136 


s. 
20 


8. 
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s. 
10 


8. 
30 


§7136|57177|57218|57259|57299|57340/5733i 
§7381/57422)57463/57503|57544|57585 [57625 
57625 |57666|577 06/577 47 |5 7787 |57828|57555 
57868/57 909/57 949/57996/58036/58870/58110 


Oe a a EE Et PL; Re ee AE RE SS a) Pe 


9 .55110/58151/58191 


58231/5827 1/583 11/58351 
5835158391 |5843 1/5847 1/58511/58551)58591 
585915863 1|5867 1/58711158750/58790/58830 
5883015887 0|58909|58949|58985|59025|59065 

59068|59107 |59147|59186/59225|59265 |59304 


59501|59540 
59540/59577 |59618]59657 |59696|59735|59774 
5977 4|59313|59852|59891/59930/59969/60008 
60008/60047 |60085/60124/60163|60202/60240 


60240/69279|603 18/6035 6|60395|60433|60472 


9 


607 02/60740|60779)/60817 |60855 {6089360931 
6093 1/60970|61008/61046/61084/61122|61160 
61160/61198)61236/61274|61311|/61349|61387 
61387|61425|61463/61500/61538/61576/61613 


.61613161651|61689161726161764|61801|61839 


61839/61876/61914/6195 1161988/62026/62063 
62063/62100/62138|/62175162212/62249|62287 
62287 |62324/62361 |62398/62435/62472|62509 
625 09/625 46|62583|62620|62657 |62693|62730 


Dn ee ee a es See ene ee 


-62730|/62767/62804|62841/62877 [6291462951 


6295 1/62987 |63024|63061/63097 |63134,63170 
63 170|63207 |63243|/63279/63316/63352|63389 
63389|63425|63461|63497 |63534|63570/63606 


rene eer 63678 y lied OOIeE thas 63823 


"65102 65137 65172 65207 65249 3\65277 65312 
65312/65347|65382/65417 |65452/65486/65521 
6552 1/65556/65591/65625|65669|/65695 65729 
65729|65764|65799|6583 4|65868|65902|65937 


oe) 
pe 4 eh SSS Sa SS ee 


- 659371659 


66006 |66040/66074|66105 66143 
66143|66 66212|66246|/66280|663 14|66348 
66348|66383|66417 |66451/66485|665 1$|66553 
66553)/66587 |66621|66655 |66689|66723 166757 
66757 |667 916682 1/6685 8|66892|66925|66959 


— | | [S| | Ee | 


9 .66959|66993/67 027 |67060/67094|67125)67161 


9. 


9 


67161)|67195|67228/67262|67295|67329|67362 
67362|67396|/67429|67 462|67496/67529|67562 
67562/67596|67629167662|67695|677 29|677 62 
67762/67795|57828/67 86167894 |67927 |6796U 


.67960|57 993|68026|68059|68092|681 2568155 


68158]68190/68223|6825 6/682469168322/63354 
68354|68387 |68420/68452/68485|685 17|68550 
68550/68583/68615|68648|68680/687 13/687 45 
68745|68777 68810 68842/68874|68907 |68939 


.68939|6897 1169004 |69036|69065|691 06/69 132 


69132/69164/69197 |69225/6926 L|69293|69325 
69325|69357|69389|69421/69453/69454|69516 
695 16/69548/695 80/696 1 2/69644|69675|69707 
69707 |69739/69770|69802/69834|69866|69897 


18 HOURS. 


TABLE XIIl. 
Locaritrums of the APPARENT Time, or Horary ANGLE. 
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PROPORTIONAL PARTS FOR SECONDS, 
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32 TABLE XIII. 
Locaritums of the APPARENT Time, or HorAry ANGLE. 
6 HOURS. PROPORTIONAL PARTS FOR SECONDS, 
Ss. s. s. s. Ss. s. s. Ss. }*S. |. 8 
M. 0 10 | 20 | 30 | 40 | 50 | 60 1 PSs 
—% 19,69897169929|69960|69992|70025|70055|70086| 59 3} 6] 9 
1 | 70086|70118]70149|70180|76211|70243|70274| 58 3) 6| 9 
2 | 70274|70306|70337|70368/70396/70431|70462| 57 || 3) 6] 9 
3 | 70462|70493|70524|70555170586|70617|70648)] 56 3} 6| 9 
4 | 70648|70680|70710|70741|70772|70803|70834| 55 3| 6| 9 
—} 9.70834|70865|70896/70927 |70956|70985|71015| 54 || 3! él Y 
6 | 71019|71050/71081)71115171142|71173)|71203) 53 3} 6] 9 
7 | 71202/71234171265|71295|71326|71356|71387] 52 3} 6| 9 
8 | 71387|71417|71448]7 147817150617 1539171569] 51 3} 6| 9 
9 | 71569171600|71630|71669|71691|71721/71751| 50 3] 6| 9 
To 9.7175i|71731|718i2|7 1842171872171902171932! 49 3] 6] 9 
IL | 71932171962]? 1992|72022|72052/72082/72112! 48 3} 6] 9 
12 | 72122|72142|72172\72202172232|72262/72292| 47 3] 6} 9 
13 | 722092|72322|72352/72381|72411172441172471] 46 3] 6] 9 
14 | 72471|72500|72530|72560|7258S|72619|72648] 45 3| 6] 9 
“15 19, 72648 72678|7 27 08|72737|72767|72796|7 2825| 44 3} 6] 9 
16 | 72825|72855|72884|72914|72943|72972|7302| 43 3} 6] 9 
17 | 73002|73031|73060173090173119|73148|73177| 42 3| 6) 9 
18 | 73177|73207|73236|73265|73294|73323|73352| 41 3} 6) 9 
19 | 73352173381173410173439|73168|73497|73526| 40 3} 6| 9 
“20 19.73526|73555|73584173613|7364217367 1/73699] 39 3} 6] 9 
21 | 73699/73728173757 |73786|73815|73843|73872| 38 3} 6) 9 
22 | 73872/73901173929|73958/73987|74015|74044! 37 3} 6] 9 
23 | 74044|74072'74101|74129|74158|74186|74215| 36 3|~6| 9 
24.) 74215|74243/74272|74300174328174357|74335| 35 31 6| 9 
"25 |9.74385|744185|74442174470|74490|74526|74554| 34 3} 6] 8 
26 | 74554174583174611174639|174667|74695|74723| 33 31 6] 8 
27 | 74723|74751/74779/74807|74835174863|74891| 32 3}: 6} 8 
28 | 74891|74919|74947174975175003175031|75059! 31 3| 6] 8 
29 | 75059175086/75 114175142175 170175197175225! 30 3} 6} 8 
30 (9.75225 |75253175280175308175336175363(75391| 29 3| 5] 8 
31 | 75391175418|75446175474175501175528175556] 28 3| 5] 8 
32 | 75556175583/75611175638|75666|75693|75720| 27 3} 5) 8 
33 | 75720175748/75775175802175830175857|75884| 26 3| 5] 8 
\} 34 | 75884!175911|75938175966|75993176020|76047| 25 3} 5) 8 
35 |9.76047|7607 4|76101'76128|76155176182|76209| 24 3} 5) 8 
36 | 76209176236'76263176290|76317176344|76371| 23 3|~ 5} 8 
37 | 76371|76397|76424176451176478176505|76531| 22 3] 5] 8 
38 | 76531176548/76585/|76611176638176665|76691| 21 3} 5] 8 
39 | 7%6691|176718!76745|76771176798176824|76851| 29 3} 5] 8 
40 |9.76851|76877|76904|76930176957|76983|77009| 19 3} 5] 8] 
4l | 7700%|77036/77002/77089177115|77141177167| 18 3} 5] 8 
42} 77167|77194|77226|77246/77272177298|77325| 17 3} 5] 8 
43 | 77325177351177377177403|77429177455|77481| 16 3) 51 8 
44.| %7481|77507|77533177559|77585177611 77637] 15 3) 51 8 
45 |9.77637|77663/77689|777 85177 741177766/77792| 14 3} 5) 8 
f | 46 | 77792/77818/77844)77870|77895|77921|77947| 13 3] 5} 8 
47'| F794; 779721779 $98|78024|78049|78075|78101| 12 3] 5] 8 
48 | 78101|7812 16178152 78177(78203/78228/78254| 11 || 3l 5] 8 
49 | 78254 pee tay 78336|78355|78381|78406| 10 3] 5] 8 
50 |9.78406|7843 1178457 |78482|78507|78533|78950|_ 9 3} 5] 8 
51 | 78558178583178608178633178659178684|78709| 8 3| “SPe7 
52 | 78706178734/7875$178784178859|78834178859| 7 3] 5) 7 
1 | 53 | .78859]78884178909178934178955178984179009| 6 By Shee 
54 | 79006179034/79059179084|79108/79133|79158| 5 Dbl °F 
55 |9.79156|79183|79208|79232|79257|79282|793061 4 {| 2| 5| 7 
56 | 79306179331)79356|79380|79105/79430|79454| 3 a} 5) 7 
57 | 79454179479)/79503|79528)79552|79577 |79601| 2 2} 3} 7 
58 | 79601179626|79650179674|79699|79723179747| 1 2) 6 7 
59 | 79747|79772|79796179821179845179869|79893| 0 2} 5) 7 
608. | 50s | 40s. | 303- | 208. | Les. | Os. | M4. |) 1S+| 28-35. | 45.| 55.) Gs | 78. | Bs. | Gs. 


PROPORTIONAL PARTS FOR SECONDS. 


bk tinea . 


TABLE XIII. 93 ul 
Locaritums of the Apparent Time, or Horary ANGLE. 


7 HOURS. PROPORTIONAL PARTS FOR SECONDS. 
8. 8. s. s. s. 8. Ss. Ss. S. | S. |-S.!} S§ Ss s.| Ss $s 
M. 0 10 20 30 40 50 60 1) 2) 3641656 718 19 
~~ 9 19.79893 79918|79942|79966)79990/80014|80038] 59 2) 5) -7} 10} 12] 14) 17) 19) 22 
1 80038)80963180087180111/50135|80159/80183) 58 2} 5) 7| 10} 12} 14) 17) 19} 22 
2 80153/80207|8023 1/$0255/80279/80303/80327| 57 2} 5) 7| 10) 12) 14) 17] 19; 22 
3 80327|89350/80374|80398/80422|89446/80470| 56 2} 5} 7} 10) 12] 14) 17] 19) 22 
4 80470/80494|80517/80541180565/80588/80612] 55 2} 5) 7| 9} 12) 14) 16] 19} -21 
5 19.80612'80636|80660180683/80707|80730|80754| 54 || 2| 5] 7] 9] 12] 14] 16] 19] 21 
6 80754|80778|80801/80825/80848/80872/80895! 53 2} 5) 7 9} 12) 14) 16} 19) 2) 
7 80895/50919/50942150966|/80989/81012/81036) 52 2) S| 7] 9} 12] 14) 16) 19) 21 
8 81036/81059/51082/81106/81129|8L152/81176) 51 2| 5) Zt 9} 11) 14} 16) 18) 21 
9 81176/81199/81222/81245 81269/81292/81315 50 2} 5) 7} 9 11) 14) 16) 18) 21 
Tn 9.81315 81335/81361 $1384/81407 |81430|81454 49 Z| 5] 7) 9} 11] 14] 16} 18} 21 
1l 81454/81477/|81500/81523/81546|81569/81592| 48 2} 5] 7) 9) 11) 14) 16} 18} 21 
12 81592/81614/S1637/81660/81683/81706|/81729| 47 2} 5; 7} 9} 14) 14) 16} 18) 21 
13 $1729/81752/81775/81797/81820/81843/81866} 46 2} 5) 7} 9 Ih] 14) 16) 18) 21 
14 81866/81888/81911/81984'81956'81979/82002) 45 2} 5) 7 9 11) 14] 16} 18} 20 
15 |9.82002/82024|82047|82070/82092/82115|82137| 44 || 2) 5] 7| 9} 11} 14) 16) 18) 20 
16 | 82137|82160/82162|82205|82227|82250|82272| 43 || 2| 5) 7} 9} 13] 14] 16] 18) 20 
17 | 82272)/82204)52317/82339182362/82384/82406) 42 || 2) 5| 7| 9} Ii} 14) 16] 18) 20 
18 $2406/82429|5245 1 |82473/82495|82518|82540] 41 2} 5| 7| 9} 11] 14) 16} 18] 20 
19 §2540/82562'/82584|82606/82629/52651|82673| 40 _2 4; 7 9 11) 1s 15) 18) 20 
20 |9.82673|82695 [827 17|S2739|82761|82783|82805| 39 || 2) 4} 7] 9} 11) 13) 15} 18] 20 
21 §2805|82827 |8284918287 1/82893/82915/82937| 38 2} Al 7 9] 11) 13] 15) 18) 20 
22 82937/82959/82981/83003/83025/83046|83068| 37 2| 4) 7} 9] 11} 13) 15} 18] 20 
23 83068/83090/83112/83134|83155|83177/83199| 36 2} 4| 7] 9} 11) 18) 15} 18] 20 
24 83199/83220/83242/8326.4/83285183307 |83329| 35 _2 4} 6) 9| 11} 13) 15] 17} 19 
25 9. 9.83329183350/83372 $3393|83415|83436/53458| 34 2| 4| 6) 9} 11) 13) 15] 17) 19 
26 8345818347 9/83501/83522'183544|83565|83587| 33 2} 4| 6 9} 11) 13) 15] 17) 19 
27 83587/83605/83629/8365 1|83672/83694|83715) 32 2} 4) 6) 9 11) 13) 15] 17) 19 
28 83715|83736|83757 |83779/83800|83821/83842| 31 2} 4! 6] 9] 11) 13} 15] 17] 19 
29 83842/83864/|83885 |83906/83927 |83948|83969] 30 2} 4) 6| 8} 11) 13] 15] 17] 19 
30 |9.83969/83990|8401 1/84033/84054|84075|84096! 29 2} 4| 6) 8S} 11} 13] 15) 17) 19 
31 84096|84117 |84138/84159|84179/84200/84221} 28 2} 4) 6] 8] 11/°13) 15] 17] 19 
32 84221/84242/84263|184284/84305|84326|84346] 27 2| 4) 6} 8| 11) 13) 15] 17] 19 
oo. $4346|84367 |84358/84409|84430|84450/84471| 26 2} 4) 6) 8 11) 13) 15] 17] 19 
34 84471 |84492/84512|84533/84554)84574|84595| 25 2} 4! 6] 8} 10] 12) 14] 16! 18 
35 19.84595|84616|84636/84657|84677 |84698/84718] 24 2} 4! 6] 8} 10) 12] 14 16) 18 | 
36 847 18|84739|84759/84780|/84800/84621/84841] 23 2| 4} 6] 8] 10] 12] 14] 16) 18 
37 84841184861 |84882/84902/84923|84943|84963] 22 2} 4) 6] 8} 10} 12) 14] 16) 18 
338 84963/84984185 904185 024/85044185 065185085! 21 2} 4} 6} 8| 10) 12] 14) 16] 18 
39 85085185105 185125185 145|85166|85156/85206| 20 _2 4| 6} 8 10) 12] 14] 16! 18 
49 19.85206185226'55 246/85 266|85286/85306/85326| 19 2} 4! 6] 8} 10] 12 14| 16) 18 
Al 85326|85346 '85366|85386/85406|85426185446 18 2} 4| 6) 8} 10} 12] 14] 16) 18 
42 85446/85 466 [85 486/855 06/855 26|85546/85565 17 2} 4]! 6} 8! 10) 12] 14] 16) 18 
43 $5565|85585 [85605 |85625 |85645185664/85684| 16 2} 4] 6} 8! 10] 12! 14) 16] 18 
14 85684|85704 185724 185743185763185783|85802| 15 2} 4! 6} 8} 10] 12) 14] 16) 18 
45 |19.85802/85822 (85841 /85861|85881/85900|85920| 14 2} 4| G| 8] 10] 12] 14 5 18 
46 85920|85939/85959/85978/85998/86017/86037| 13 2} 4}. 6| 8} 10} 12) 14] 16] 18 
47 $6037 |86056 |86076|86095/861141S6134/86153| 12 2} 4) 6} 8] 10} 12] 14 i 18 
48 8615386172 /86192/86211|86230/86250/86269| 11 2} 4! 6 8} 10} 12) 14) 16! 18 
49 86265 |86288 86397 [86327 |86346/86365/86384| 10 2} 4! 6) 8} 10} 12] 14) 16) 18 
50 19,86384/86403 86423 |86442'86461186480/86499] 9 2} 4) 6; 8}. 9} 11) 13) 15). 17 
51 86499/865 18 |86537 |86556186575186594/86613| 8 2| 4| 6; 8| 9} 11) 13) 15! 17 
52 86613/86632'86651186670/86689|86708|86727| 7 2} 4) 6| 8] 9 LI) 13) 15) 47 
53 867 27 |867 46|867 64 |86783/86802/86821/86840| 6 2} 4) 6} 8] 9 11} 13} 15} 17 
54 86840'8685 8 66877 |86896/86915|S6933/86952| 5 2} 4) 6| 8} 9} IL] 18] 15] 17 
55 |9.86952/8697 1 |86990/87008/87027|87045|87064| 4 || 2! 4/ 6) 8] 9) 11) 13) 45] 17 
56 87064|87083 |87101/87120/87138/87157|87175} 3 2} 4| 6 7 9} 11) 13] 15) 17 
57 $7175 |87194|87212/87231/87249/87268/87286] 2 2) 4| 6] 7. OF IL] YS} 16] 17 
58 87286|87305 [87323 /87341/87360/87378/87396) 1 2) 4! 6| 7} 9} It] 13} 15] 17 
59 87396|87415|87433|87451 187470187 488/87506 0 2} 4| 6| 7} 9} 11) 13] 15] 17 
60s- | 508. | 40s. | 30s. [20s] dos | os. | M. I] te] 2s-]3* | as-| 55 | 65.1 75 | Bs. | Os 
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0 10 | 20 | 30 40 50 | 60 


877 24|877 42|87760/87778/877 96/87 814/87832 
87532|87856|87868|87886/87 904/87 92 187939 


 $7934]87957|87975/87993|88011/85028/58046 
§ ,85046|88064/88082|88100/88117|83135/88153 


88153|88176|88188/88206/88223/8524 i |/88259 
88259/88276|88294|883 11/88329)88346/53364 
88364/85331/88399/88416/88434/854151/38469 
§8469/85486/885 03/885 21/88535]/38556/88573 


"10 19.88573/88590188607 88625 |88642|88659|88677 


11 


88677 |88694/887 1 1/88728|887 45/587 63/35730 
88780|88797 [8881 4/8883 1/88848|38865 58882 
85882/88899/88916/88933/88950/88967 |88984 
§8984|89001|89018/89035/89052)89069/89086 


89187 |89204|89221|89237|89254/89271/89287 
$9287|89304|8932 1 |89338/89354/89371/893387 
89387 |89404/89421 |39438/5945 4 |8947 0/69487 
89487 |59503189520|89536/59553/89569)/895 86 


"20 |9.89556|89602|89619189635 [8965 1/89668|89684 
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89684/89701|89717|89733|89749)|89766)3897 82 
§9782|89798|89815|8983 189847 |89863/89879 
$987 9|59896|599 1 2/89925/89944/39960/89976 
$997 6|89992190008|90024|90040/90056/90072 


“25 19.90072|90085|90 104/901 20/90 136|90152)90168 
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28 


96168190154|90206|902 16/90232|90248/90263 
90262/90279|90295 |90311/80327 |90342)/90358 
90358|90374190390/90405|90421 90437 |90452 
90452|96468190484/90499|905 15/9053 1/90546 


30 [9 .90546|90562|90577 |90593/90608/90624|90639 


31 
32 


34 


90639190655 |9067 6|/90686/907 01/907 17|90732 
90732|907 47|90763|90778|90794|90859|/90824 
90824|90840/90855 |90870|90385|90901/90916 
90916|90931|90946/9096 1|90977 |90992)91097 


35 |9.91007/91022|91037 |91052/91067|91083|9109» 
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38 
39 


91098|91113/91125|/91143/91155/91173|91185 
91188|91203/91218/91233/91248/91262/91277 
91277|91292/913 07 |91322/91337/91352/91367 
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91631/91645|91660/91674/91689/91703/91718 
91718|91732}91747 |91761|91776|91796/91805 
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PROPORTIONAL PARTS FOR SECONDS, 


TABLE XIV. 35 
Locaritums of the Moon’s HorrzonTAL PARALLAX. 


MOON’S HORIZONTAL PARALLAX. 


, / i t ' i 7 i] 

53 54 55 56 57 58 59 60 61 Ss. 
0.0710|0. 0629/0 .0549/0 .0471|0. 0394/0 .0318/0.0244/0.0171/0 .0099 0 
0709} 0627| 0548} 0470] 0393] 0317} 0243] 0170) 0098 1 
0707; 0626) 0546} 0468} 0391} 0316} 0242} 0169) 0097 2 
0706] 0625) 0545} 0467} 0390] 0315] 0241} 0168] 0096 3 
0704} 0623) 0544] 0466] 03889) 0313] 0239} 0166] 00951 4 
5 
6 
7 
8 


0.0703/0 .0622/0 .0542/0 .0464/0 .0388/0 .0312/0 .0238/0.0165/0.0093 
0702} 0621} 0541) 0463} 0386} 0311}; 0237} 0164] 0092 
0700; 0619) 0540) 0462); 0385) 0310) 0236) 0163) 0091 
0699} OG18} 0539] 0460}. 0384] 0308} 0234] 0162} 0090 
0698} 0617} 0537} 0459} 0383! 0307} 0233} 0160) 0089) 9 


10 |0.0696|0.0615|0.0536|/0.0458]0.0381/0.0306/0.0232|0.0159]0.0088] 10 
1k 0695| 0614) 0535) 0457] 0380} 0305} 0231} 0158] 0086) 11 
12 0694} 0613} 0533] 0455] 0379} 0303} 0230] 0157) O00& | 12 
13 0692} 0611] 0532) 0454] 0377} 0302) 0228} 0156) 0084) 13 
14 0691) 0610) 0531) 0453) 0376) 0301; 0227] 0154) 0083) 14 
15 |0.0690/0 .0609)0 .0529|0 .0451]0.0375/0.0300/0 .0226/0.9153/0.0082| 15 
16 0688} 0607} 0528) 0450) 0374) 0299) 0225) 0152; 0080) 16 
17 0687; 0606) 0527) 0449) 0372) 0297) 0223) O151; 0079; 17 
18 0685) 0605} 0525) 0448) 0371) 0296) 0222} 0150) 0078) 18° 
19 0684; 0603} 0524] 0446) 0370} 0295} 0221) 0148} 6077); 19° 
20 |0.0683/0.0602/0 .0523)0 .0445/0 .0369/0 .0294/0.0220]0.0147|0.0076| 20 
21 0681; 0601} 0522) 0444) 0367} 0292) 0219} 9146) 0075) 21 
22 0680! 0599] 0520) 0442) 0366] 0291) 6217) 0145) 0073) 22 
23 0678) 0598} 0519} 0441) 0365] 0290] 0216) 0144) 0072) 23 
24 0677} O597| 0518) 0440) 0364] 0289) 0215) 0142} 0071) 24 


25 |0.0676)|0.0595]0 .0516|0 0439/0. 0362/0 .0287|0.0214/0.0141/0.0070} 25 
26 0674; 0594] 0515} 0437] 0363] 0286] 6212) 0140} 0069) 26 
27 0673) 0593} 0514) 0436) 0360} 0285) 0211; 0139} 0068) 27 
28 0672; 0591) 0512; 0435] 0359} 0284) 0210; 0138] 0066) 28 
29 0670} 0590} ©0511) 0433] 0357] 0282) 0209] 0136] 0065) 29 


—_——_ 


30 = |0.0669)0.0589/9. 0510/0 .0432/0.0356/0.0281/0.0208)/0 .0135/0.0064) 30 
31 0668) 0587) 0508} 0431) 0355] 0280] 0206} 0134; 0063) 31 
32 0666) 0586) 0507). 0430} 0353} 0279; 0205) 0133; 0062) 32 
33 0665) 0585} 0506) 0428} 0352] 0277} 0204) 0132} 0060] 33 
34 0664] 0583] 0505). 0427) 0351] 0276} 0203) 0130) 0059] 34 
35 =|0.0662)06..0582/0.0503/0 .0426/0 .0350/0.0275|0.0201/0.0129/0 .0058] 35 
36 0661} 0581} 0502) 0425} 0349} 0274] 0200) 0128) 0057) 36 
37 0660) 0579; 0501) 0423} 0347) 0273) 0199} 0127| 0056) 37 
38 0658) 0578} 0499} 0422) 0346} 0271] 0198} 0126) 0055) 38 
39 0657| 0577) 0498} 0421] 0345] 0270) 0197] 0124) 0053) 89 
40 |0.0655)0.0575|0 .0497|0 .0419/0.0343)/0 .0269]0.0195/0 .0123/0.0052| 40 
41 0654| 0574) 0495) 0418] 0342) 0268] 0194) 0122) 0051] 41 
42 0653) 0573) ©0494] 0417) 0341} 0266) 0193) 0121) 0050) 42 
43 0651} 0571; 0493) 0416} 0340) 0265] 0192} 0120) 0049) 43 
44 0650; 0570) 0492) 0414; 0338) 0264) 0191) 0118} 0048} 44 


45 |9.064910 .0569/0 .0496]0 .0413|0. 0337/0. 0263/0.0189/0.0117|0.0046| 45 
46 0618] 0568] 0489} 0412] 0336] 0261} 0188] 0116] 0045] 46 
47 0646} 0566] 0488} 0411] 0335] 0260} 0187] 0115! 0044] 47 
48 0645} 0565} .0486| 0409] 0333] 0259] 0186] 0114; 0043] 48 
49 0644] 0564] ,0485] 0408} 0332} 0258! 0185] 0112] 0042] 49 
50 |0.0642/0, 0562/0 .048410. 040710. 0331/0.0256|0.0183|0.0111/0.0040| 50 
51 0641] 0561} 0482] 0405} 0330} 0255] 0182} 0110] 0039] 51 
52 0639| 0560} 0481] 0404] 0328] 0254] 0181] 0109] Oo038| 52 
53 0638} 0558| 0480] 0403| 0327] 6253] 0179] 0108} 0037]. 53 
54 | 0637| 0557] 0479] 0402] 0326) 0252] 0178] 0107] 0036] 54 
55 |0.0635/0.0556|0. 047710 .0400/0.032510.025010.0177|0.0105|0.0035| 55 
56 0634| 0554] 0476] 0399] 0323] 0249] 0176] 0104] 0033] 56 
57 0633] 0553] 0475] 0398] 0322] 0248! 0175| ©6103] 0032] 57 
58 0631| 0552] 0473) 0396] 0321] 0247] 0174] 0102] 0031] 58 
59 0630! 0550| 0472) 0395) 0320} 0245] 0172| 0101] 0030} 59 


S. 63’ | 54’ | 5o” | 56’ | 57’ | 68’ | 69% | 60’ | 61’ |S. 
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! TABLE XV. 
LocaritruMs of the APPARENT ALTITUDES. 


APPARENT ALTITUDES, 


(@) 3 
li 4 15 16 


2657 0470}1 .0197 
2649 0465 

2641 >| 0461 

2633 j 0456 

2625 / 0451} > 


2617 | O447)1L. 
2609 733| 0442 
2601 ; 3 0437 
2593 y j 0433 
2585 3| 0428 
4289 39} é 2578 y : ; 0423/1 .0153 
=, A277 2570) 2 0418} 0148 
4268 2562 : 
4254 9} 2554 
4243 2546 
| 4231 2539 
2531 y j 0395 
2523 0391 
2515 j ) 
2508] 2069 


3} 2500| 2062 
2492| 2055 
2485| 2049 
2477| 2042 
2954| 2469] 2035 50} 0643] 0358] 0092 


2945| 2462) 2028) 1635} 1: : 0354|1.0068 
2937) 2454) 2021) 1628 
2928) 2447| 2014) 1622 
2920; 2439} 2007] 1616 ! 24| 0340). 
2911) 2431) 2000) 1610 0336} 0071 
2903 24 y 0331)1.0067 
2894 12: 0226 
2886 3: 4) 0322 
2878 y 0317 
4017} 3405] 2869] 2 U 0313 
4006] 3395} 2861 é } O308}1. 
3995] 3386] 2853 0304 
3984| 3376) 2844 j y 0299 
3974| 3367| 2836 0295 
3} 3963} 3358) 2825 0299 
3952} 3348] 2819 3 5| 0286)1.0024 
3941} 3339) 2811 } 0281) 0020 
3930] 3329] 2803 0277| 0016 
3920] 3320) 2794) 2: : 0272} 0012 
3909] 3311) 2786 j 


3898| 3301| 2778| 2312 0263|1 .0003 
3888] 3292) 2770] 2305 0259/9 .9999 
3877| 3283] 2762| 2297 08% 0254 
3866| 3274] 2753] 2290 0250 
31 3856] 3264) 2745] 2283] 1866] | 522| 0245 
3845| 3255] 2737| 2276] 18 0241/0 .9982 
3835| 3246] 2729] 2268 0236 
3824| 3237] 2721| 2261 : 3| 0232 
3814| 3228] 2713] 2254] - | 0: 228 
3803] 3219| 2705| 2247 4 498| 0223 
3793| 3210] 2697| 2239 
| 3782] 3201] 2689] 2232 : 0214 
3772| 3191] 2681| 2225 ; | 0484] O210 
2| $762| 3182] 2673/ 2215 3} 0479] 0205 
8751| 3173| 2665] 2210] 1801] 1427] 108: 0201 
5° | 69 | 72 | Bo} 99 | 70° | 14° | 12 B° | 44° | 159 
APPARENT ALTITUDES. 


TABLE XV. 
LoGaRITHMs of the APparenT ALTITUDES. 


APPARENT ALTITUDES. 
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9700} 9474 
9696) 9470 
9692] 9466 
9689} 9463 
9685} 9459 
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8991 
8988 
8985 
8982 
8979 
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8975 


i 2 ——<—<__| —____.__ 
ff | | 


8943 

8940 

8937 ‘ 57| T93G 

8934 4 é p 7937 

8930 44) 8! : 36 32) 7934 
7932 

8924 7929 

8921 7927 

8918 7925 

8915 2% 7922 


ee | | | | | | | | |X |S | 


—$ |W“ |@q@~ qx“ | qq“€e lye Fl _! 


9294 

9291 
9287 8889] 8705 
9284} 9080) 8886) 8702 
9280 8883] 8699 
0.9720 9277} 907: 8696 
9716) 9488} 9273 8877) 8693 
9712} 9485] 9270 8874| 8690 
9708] 9451] 9266 33) 8870) 8687 
9704] 9477| 9263) § 8867! 8684 
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APPARENT ALTITUDES. 


38> TABLE XV. 
Locaritums of the APPARENT ALTITUDES. 


APPARENT ALTITUDES, 


fe) ° fe) 
r M. 29 30} 31 


Se ea Pr Fe a top eme e ) re oe ee ee ee 


0 |0.7744| 7610) 7482] 7358) 7239 
7742) 7608} 7479] 7356} 7237 
7740| 7606] 7477| 7354) 7235 
7737| 7604] 7475) 7352) 7233 
7735| 7602| 7473] 7350] 7231) 7117) 7007 


—}|———— | | ————|——- 


1 
2 
3 
4 
5 10.7733| 7599] 7471| 7348] 7229) 7115} 7005 
6 7731| 7597| 7469| 7346] 7227] 7113] 7003 
7 7728) 7595| 7467) 7344| 7225] 7111] 7001 
8 7726| 7593| 7465| 7342] 7223) 7109] 7000 
9 7724| 7591| 7463] 7340| 7221) 7108} 6998 


yh ee Ey Eel, ———— | —____—— eG) (See I (ee eS ee 


10 |0.7722| 7588} 7461; 7338) 7220) 7106) 6996 
11 7719] 7586] 7459) 7336) 7218) 7104| 6994 
12 7717| 7584| 7456} 7334| 7216} 7102) 6993 
13 7715| 7582) 7454) 7332) 7214) 7100) 6991 
14 7713] 7580| 7452) 7330! 7212) 7098| 6989 


— |] | |] —— | —— | 


15 |0.7710| 7578| 7450| 7328] 7210| 7096| 6987 
16 | 7708] 7575| 7448] 7326] 7208| 7095] 6985 
17 | 7706| 7573| 7446] 7324) 7206| 7093] 6984 
1s | 7704| 7571) 7444] 7322| 7204] 7091] 6982 
19 | 7701| 7569] 7442] 7320| 7202] 7089] 6980 
20 10.7699] 7567| 7440] 7318] 7200] 7087| 6978 

21° | 7697| 7565] 7438] 7316] 7198] 7085| 6976 
22 | 7695] 7563| 7436] 7314] 7196| 7083] 6975 
23 | 7692| 7560| 7434] 7312] 7194| 7082| 6973 
24 | 7690] 7558| 7432] 7310] 7193! 7080| 6971 


peep SSS ——— | —— EE tn Te 
a coe — —_——— es 


25 {0.7688} 7556] 7429) 7308] 7191| 7078} 6969 
26 7686] 7554) 7427| 7306) 7189] 7076) 6968 
27 7683] 7552| 7425| 7304} 7187| 7074| 6966 
28 -| 7681) 7550| 7423) 7302) 7185] 7072} 6964 
129 7679| 7547| 7421) 7300) 7183) 7071) 6962 


30 |0.7677| 7545] 7419} 7298] 7181] 7069} 6960 

31 7674| 7543) 7417| 7296) 7179) 7067| 6959) 6854 

32 7672) 7541) 7415| 7294] 7177| 7065} 6957) 6853 
7292) 7175| 7063| 6955) 6851 


33 7670) 7539) 7413 
34 7668] 7537|. 7411] 7290| 7173] 7061] 6953) 6849 


— | | SS 


35 10.7665| 7535| 7409] 7288] 7172] 7060| 6952) 6845 
36 7663] 7532| 7407| 7286] 7170| 7058| 6950] 6846 
37 7661] 7530| 7405| 7284) 7168] 7056} 6948) 6844] 6744 
38 7659] 7528| 7403] 7282) 7166] 7054| 6946] 6842) 6742 
39 7657; 7526; 7401| 7280| 7164] 7052] 6945! 6841 


ee es en, a er, aS 


40 |0.7654) 7524| 7399| 7278] 7162| 7050] 6943) 6839 
41 7652] 7522| 7397| 7276) ‘7160| 7049| 6941) 6837 
42 - 7650| 7520) 7395| 7274) 7158} 7047| 6939] 6836 
43 7648} 7518| 7392) 7272| 7156] 7045| 6938 
44. 7645) 7515| 7390] 7270) 7154] 7043) 6936] 6832 
45 |0.7643) 7513) 7388) 7268) 7153] 7041) 6934 
46 7641) 7511| 7386) 7266) 7151] 7039) 6932 
AT 7639] 7509| 7384) 7264| 7149| 7038) 6931 
48 7637| 7507| 7382) 7262! 7147| 7036| 6929 
49 7634) 7505] 7380) 7260) 7145| 7034) 6927 


50 |0.7€32) 7503| 7378 
51 7630) 7501] 7376 
52 7628] 7498] 7374 
53 7626] 7496) 7372 7138| 7027| 692 
54 7623) 7494| 7370 7136} 7025) 6918 


————|—— | ——__—__—_ | ———__ | —————_——_ | ——_ | | —— ] ———————._ | ——————_— ] —-|_—- 


55 0.7621) 7492) 7368 7134) 7023) 6917 
56 7619] 7490) 7366 7132| 7021) 6915 
57 7617) 7488] 7364 7130} 7019) 6913 
58 7615] 7486|-7362 7128) 7018) 6911 
59 7612) 7484| 7360 7126) 7016] 6910 


—_——_—_— —} —_ -—_—_ 


M. | 29° | 30° | 31° | 32° | 33° | 34° | 35° | 36 “39° 


7143| 7032| 6925 
7141} 7030} 6924 
7139| 7029| 6922 


a sg eS IS SSS SS sss 


SLE EP ASR TIE SSIES AE ISLES Ee ERE LER, EL EEL ISLE BP LOS LIES LELE NELLIE Ge EEL LIS EEF 
TABLE XV. 39 § 
LocarituMs of the ApparentT ALTITUDES. 


APPARENT ALTITUDES, 


fe) re) Oo fe) fe) fe) re) re) Oo fe) 2. 

M. 42} 43] 44) 45f 46| 47} 48] 49} 50] 51] 52] M. 
0 6345| 6262] 6182] 6105] 6031) 5954] 5889) 5822] 5757] 5695| 5635) =O 
1 9| 6343] 6261] 6181] 6104] 6029] 5958] 5888] 5821] 5756] 5694] 5634) 1 
2 | 6342] 6259] 6180] 6103] 6028) 5956] 5887] 5820] 5755| 5693] 5633) 2 
3 6341i| 6258] 6178} 6101} 6027) 5955] 5886] 5819] 5754] 5692] 5632) 3 
4 6339] 6257] 6177] 6100} 6026] 5954] 5885] 5818] 5753} 5691} 5631) 4 

be 6335] 6255| 6176] 6099] 6025) 5953] 5884] 5817| 5752] 5690] 5630] 5 
6 6336| 6254} 6174] 6098] 6023) 5952) 5882] 5816] 5751) 5689] 5629) 6 
7 6335| 6253] 6173] 6096} 6022) 5950] 5881} 5815] 5750] 5688] 5628) 7 
8 6334] 6251) 6172} 6095} 6021] 5949] 5880] 5813] 5749] 5687] 5627] 8 
9 6332] 6250] 6171} 6094] 6020| 5948} 5879] 5812] 5748] 5686] 5626) 9 

10 6331| 6249) 6169] 6093] 601s} 5947| 5878] 5811| 5747| 5685) 5625| 10 

11 6330] 6247] 6168] 6091] 6017| 5946} 5877) 581°] 5746] 5684] 5624) 11 

12 6328] 6246] 6167} 6090] 6016] 5945] 5876] 5809] 5745| 5683) 5623] 12 

13 6327| 6245] 6165] 6089] 6015] 5943] 5875] 5808] 5744] 5682| 5622} 13 

14 6325| 6243] 6164] 6088] 6014) 5942) 5873] 5807] 5743] 5681| 5621] 14 

15 6324] 6242] 6163} 6036] 6012] 5941) 5872] 5806] 5742] 5680] 5620} 15 

16 6323| 6241] 6161] 6085] 6011) 5940] 5871] 5805| 5741] 5679] 5619] 16 

17 6321| 6239] 6160] 6084! 6010) 5933] 5870] 5804] 5749] 5678] 5618] 17 

18 6320] 6238} 6159] 6083| 6009] 5938] 5869] 5803] 5738] 5677| 5617) 18 

19 6318} 6237| 6158] 6081] 6008) 5936] 5868] 5801] 5737] 5676) 5616} 19 

20 6317| 6235] 6156] 6080! 6006) 5935| 5867| 5800) 5736) 5675| 5615} 20 

21 6316] 6234] 6155] 6079] 6005] 5934] 5866! 5799] 5735| 5674| 5614] 21 

22 6314] 6233] 6154] 6078] 6004) 5933] 5864) 5795] 5734] 5673] 5613} 22 

23 6313] 6231] 6152} 6076] 6003) 5932| 5863] 5797| 5733| 5672} 5612] 23 

24 i} 6311] 6230] 6151] 6075] 6002] 5931) 5862] 5796) 5732) 5671| 5611} 24 

25 6310] 6229] 6150) 6074] 6000) 5929] 5861] 5795| 5731] 5670) 5610} 25 

~26 6309] 6227| 6149] 6073) 5999] 5928] 5860] 5794) 5730) 5669] 5609) 26 

27 6307| 6226] 6147] 6071] 5998] 5927] 5859| 5793) 5729] 5668] 5608] 27 

23 6306| 6225] 6146) 6070] 5997) 5926) 5858] 5792| 5728] 5667| 5607) 28 

29 6305] 6223] 6145} 6069] 5996] 5925) 5857| 5791| 5727] 5666] 5606} 29 

30 6303| 6222] 6143} 6068] 5994] 5924] 5855] 5790| 5726] 5665| 5605| 30 

31 6302} 6221] 6142] 6066] 5993] 5923] 5854] 5788] 5725] 56G64| 5604] 31 

32 6300} 6219] 6141} 6065] 5992| 5921) 5853) 5787|) 5724] 5663} 5603} 32 

33 6299] 6215] 6140] 6064] 5991| 5920] 5852] 5786] 5723| 5662] 5602} 33_ 

34 6298} 6217} 6138} 6063! 5990) 5919] 5851] 5785] 5722] 5661| 5601} 34 

35 6296] 6215] 6137] 6061] 5988| 5918| 5850] 5784] 5721] 5660] 5600} 35 

36 6295| 6214] 6136] 6060) 5987] 5917| 5849] 5783] 5720] 5659| 5600] 36 

37 6294| 6213] 6134] 6059] 5986] 5916] 5848] 5782] 5719) 5658] 5599) 37 

38 6292) 6211] 6133} 6058] 5985| 5914] 5847| 5781! 5718] 5657| 5598) 38 

39 6291) 6210] 6132] 6056| 5984| 5913) 5845] 57801 5717] 5656] 5597} 39 

40 6289| 6209] 6131] 6055] 5982] 5912) 5844] 5779] 5716] 5655) 5596] 40 

Al 6288] 6207] 6129] 6054] 5981] 5911| 5843] 5778] 5715] 5654] 5595] 41 

42 6287| 6206] 6128] 6053] 5980] 5910] 5842] 5777] 5713] 5653] 5594) 42 

43 6285| 6205] 6127| 6051] 5979| 5909| 5841] 5776) 5712) 5652] 5593) 43 

44 6284] 6203] 6125] 6050| 5978} 5908] 5840] 5774] 5711| 5651] 5592] 44 

45 6283] 6202] 6124] 6049] 5976| 5906] 5839] 5773] 5710| 5650] 5591} 45 

46 6281] 6201] 6123) 6048]. 5975] 5995| 5838| 5772) 5709] 5649} 5590} 46 

47 62890] 6199} 6122] 6047| 5974| 5904| 5837] 5771] 5708] 5648] 5589) 47 

48 6278] 6198] 6120] 6045| 5973} 5903) 5835] 5770] 5707| 5647| 5588] 48 

49 6277| 6197] 6119] 6044) 5972] 5992| 5834] 5769] 5706] 5646] 5587) 49 

50 6276} 6195] 6115] 6043] 5971| 5901| 5833] 5768] 5705] 5645) 5586} 50 

51 6274} 6194] 6117] 6042] 5969) 5900] 5832]. 5767) 5704] 5644] 5585) 51 

52 6273] 6193] 6115] 6040] 5968] 5898] 5831) 5766] 5703] 5643] 5584] 52 

53 | 6272] 6191] 6114] 6039) 5967| 5897| 5830) 5765| 5702| 5642! 5583) 53 

54 6270| 6190] 6113] 6038] 5966] 5896| 5829} 5764] 5701) 5641} 5582) 54 

55 | 6269] 6189] 6111] 6037| 5965| 5895| 5828) 5763] 5700] 5640} 5581] 55 

56 6268] 6158] 6110] 6036] 5963] 5894) 5827] 5762) 5699] 5639] 5580] 56 

57 6266| 6186] 6109] 6034) 5962) 5893) 5825] 5761) 5698] 5638] 5579) 57 

58 | 6265| 6185] 6108] 6033] 5961] 5892] 5524] 5760] 5697| 5637} 5578] 58 

59 6264] 6184] 6106] 6032) 5960) 5890| 5823] 5759] 5696] 5636] 5577) 59 

M. 42° | 43° | 44° | 45° | 46° | 47° | 48° | 49° | 50° | 519 | 529 | M. 


APPARENT ALTITUDES. 


40 TABLE XV. 
LocaritumMs of the APrARENT ALTITUDES. 


APPARENT ALTITUDES, 


O°. O Ce) fe) ° fe) ° fo) ° fe) fe) ° 
M. 53 54 55 56 57 58 | 59 60 61 62 63 64 | M. 


a Sees ae | ee a | a ee ee eee ee Ee) ae 


5576} 5520) 5465) 5413) 5363] 5315} 5269) 5224) 5181} 5140) 5101; 5063 


EN Sat ( c SO ae ere) | ae ee | en ee EE EE 


ee es saa tied ee ee ee ee ee 
- Wie 


ay eee pemaieisconicntetiies —_—_—— a eas 
_-———————_| ————___ | ———__—__ —— —_ 


a, Se Se Sea ee Ree a | | -————— S| | 
a a ——$—$ __—_ — 


ey ee ee ee —————————— |——__} —_§|~“| -— | —-_|— |__| 


| OOO OO | | | | OO OO 


35 0.5544] 5489) 5436) 5365| 5336] 5288) 5243) 5199) 5158) 5117] 5079) 5042) 35 
36 5543| 5488] 5435] 5384] 5335] 5288} 5242) 5199) 5157) 5117| 5078) 5042) 36 
37 5542| 5487| 5434! 5383] 5334] 5287| 5242) 5198] 5156) 5116] 5078) 5041) 37 
38 5541} 5486] 5433] 5382} 5333] 5286} 5241) 5197} 5156) 5115) 5077) 5040) 38 
39 5540| 5485} 5432] 5381] 5332| 5285] 5240} 5197| 5155) 5115} 5076) 5040} 39 


40 |0.5539} 5484) 5431) 5381] 5332] 5285| 5239) 5196] 5154) 5114) 5076) 5039) 40 
4l 5538] 5483] 5431) 5380] 5331] 5284) 5239) 5195] 5153) 5113) 5075) 5039) 41 
42 5537| 5482] 5430} 5379] 5330] 5283) 5238) 5194) 5153) 6113] 5075) 5038) 42 
43 5536| 5481] 5429] 5378] 5329] 5282) 5237) 5194) 5152) 5112) 5074) 5037| 43 
44 5535} 5481) 5428] 5377| 5328] 5282) 5236) 5193) 5151) 5112) 5073) 5937) 44 


— | | fs ——_—_ |_| | 
—_—_—_———— | | —___ ] —_ 


45 |0.5534| 5480) 5427) 5376] 5328] 5281] 5236] 5192) 59151) 5111) 5073) 5036) 45 

46 5533] 5479] 5426] 5376) 5327] 5280] 5235) 5192} 5150) 5110) 5072) 5036) 46 
47 5532) 5478] 5425) 5375) 5326] 5279] 5234) 5191) 5149) 5110} 5071} 5035) 47 
48 5531) 5477] 5425) 5374) 5325] 5278) 5233] 5190) 5146) 5109) 5071) 5034) 48 


Oe SSS a ers eee eee ee ———— | | | | | | 


50 10.5530) 5475) 5423) 5372) 56324) 5277| 523z) 5189) 5147) 5108) 5070) 5033) 50 
51 5529) 5474) 5422) 5371] 5323) 5276] 5231) 5188] 5147) 5107} 5069) 5033) 51 
52 5528] 5473) 5421) 5371) 5322) 5275| 5230} 5187) 5146) 5106) 5068) 5032) 52 
53 5527| 5473] 5420] 5370) 5321] 5275| 5230) 5187) 5145} 5106) 5068) 5031) 53 
54 5526] 5472) 5419) 5369) 5321| 5274) 5229] 5186) 5145) 5105) 5067/ 5031) 54 
55 |0.5525) 5471) 5419) 5368) 5520) 5273) 5228} 5185) 5144] 5104) 5066) 5030) 55 
56 5524) 5470] 5418) 5367| 5319) 5272) 5228] 5185| 5143) 5104) 5066) 5030) . 56 
. 57 5523) 5469) 5417| 5367) 5318) 5272) 5227) 5184) 5143) 5103) 5065) 5029) 57 
58 5522) 5468) 5416) 5366) 5317| 5271) 5226) 5183) 5142) 5102) 5065) 5028) 58 
59 5521) 5467) 5415) 5365) 5317) 5270) 5225) 5183) 5141) 5102) 5064) 5025) 59 


—_——— |§ ————____ | —____.. | ____._ |__| SY ESS ETT CL | | —_ 


M. 53° | 54° | 55° | 56° | 57° | 58° | 59° | 60° | 61° | 62° | 63° | 64° | M. 
APPARENT ALTITUDES 


TABLE XV. Al 
LocaRiTuMs of the APPARENT ALTITUDES. 


APPARENT ALTITUDES, 
aaa | O O O O O° O O O Oo O° 
M. 65 66 67 69 70 Tk 72 73 74 75 76 M. 


Le ee eee ee ————|_ ——$— | q_— | —q“_—)| “|; -—— 


0 |0.5027| 4993) 4960 A794) 4772) 4751| 4731 
5027} 4992) 4959 A794) 4771) 4750) 4731 


0 

4898} 4870) 4843] 4818 1 
5026] 4992) 4959 4793] A771) 4750} 4730) 2 
3 

4 


4893] 4869] 4842) 4817 
4897| 4869] 4842] 4817 
4897} 4868] 4842) 4816 


4926| 4896} 4868] 4841] 481 


§025| 4991) 4958 4793] 4771) 4750) 4730 
5025] 4990) 4955 4792] 4770) 4749) 4730 
0.5024} 4990) 4957 5 
5024] 4989) 4956 4896] 4867] 4841] 4815] 4792] 4769} 4749] 4729 6 
5023) 4989) 4956 4895] 4867| 4840] 4815} 4791] 4769) 4748] 4729 7 
5023) 4988} 4955 4895| 4866] 4840] 4815| 4791] 4769] 4748] 4728 8 
5022) 4988) 4955 4894| 4866) 4839] 4814) 4791} 4768] “4748| 4728 9 


——_ |qxI]-———|—_| cccuW~™ wx“ qj] cum imi — 
_—_———————— | —_ —_____ | —____ 


A792) 4770) 4749) 4729 


4894] 4866) 4539] 4814) 4790) 4768) 4747] 4728) 10 
4893] 4865| 4839] 4813] 4790} 4768) 4747) 4728) 11 
4893] 4865) 4858] 4813] 4789) 4767} 4747| 4727| 12 
48§$2| 4864) 4838] 4813] 4789} 4767| 4746] 4727) 13 
4892| 4864] 4837] 4812] 4789| 4767] 4746] 4727| 14 


4891) 4863] 4837} 4812) 4788] 4766) 4746} 4726) 15 
4891} 4863] 4836] 4811| 4788] 4766] 4745] 4726) 16 
4890] 4862) 4836] 4811} 4788) 4765) 4745| 4726] 17 
5017| 4983) 4950 4890| 4862} 4836] 4811] 4787| 4765] 4745| 4725) 18 
5016) 4982} 4950 4889] 4861} 4835] 4810] 4787| 4765) 4744] 4725) 19 


| qu“ |\-——_|——“]|———| — ~~. ue | que \ uum | 


4889] 4861} 4835] 4810) 4786} 4764| 4744) 4725) 20 
4888] 4861] 4834] 4809] 4786] 4764) 4744] 4724) 21 
4888] 4860} 4834) 4809] 4786] 4764) 4743) 4724) 22 
4887| 4860| 4833] 4809] 4785| 4763] 4743| 4724] 23 
4887] 4859} 4833] 4808} 4785] 4763) 4743) 4724 = 


0.5021, 4987| 4954 
5021| 4987| 4954 
5020| 4986] 4953 
5020| 4985| 4953 
5019] 4985] 4952 


0.5018} 4984} 4952 
5018} 4984) 4951 
5617| 4983} 4951 


20 10.5016} 4982) 4949 
5015| 4981} 4949 
5014| 4980) 4948 
5014] 4980; 4948 
5013} 4979} 4947 


25 10.5013) 4979] 4946 4886] 4859) 4833] 4808] 4785] 4763) 4742) 4723 

26. 5012| 4978) 4946 4886] 4858] 4832) 4807| 4784] 4762] 4742) 4723) 26 ‘ 
27 5011) 4978) 4945 4886] 4858] 4832] 4807| 4784] 4762] 4742) 4723] 27 t 
28 5011} 4977| 4945 4885] 4857| 4831] 4807| 4784] 4762) 4741) 4722) 28 


5010| 4977) 4944 4885} 4857) 4831} 4806| 4783] 4761| 4741] 4722) 29 


Ne ee ee ee Se ne ee ey i mammmnend id 


0.5010] 4976) 4944 4884] 4857| 4830] 4806) 4783) 4761] 4741] 4722) 30 
5009] 4975) 4943 4884] 4856] 4830] 4805) 4782) 4761] 4740) 4721] 31 
5009} 4975} 4943 4853] 4856] 4830] 4805| 4782) 4760] 4740] 4721) 32 
5008] 4974) 4942 4883] 4855| 4829) 4805] 4782] 4760; 4740} 4721) 33 
5007| 4974) 4942 4882) 4855] 4829] 4804| 4781| 4760] 4739] 4720) 34 


ee OT Oe) eee ee eee) ee eee, eee eee ee 


J.5007| 4973] 4941 4882] 4854) 4828) 4804| 4781] 4759} 4739) 4720} 35 
5006| 4973} 4941 4881| 4854} 4828] 4803] 4780] 4759| 4739] 4720) 36 
.5096| 4972] 4940 4881} 4853] 4827] 4803] 4780| 4758] 4738] 4720] 37 
5005} 4972) 4940 4880] 4853) 4827] 4803] 4780| 4758] 4738] 4719] 38 
5005) 4971) 4939 4880] 4853} 4827] 4802) 4779} 4758] 4738] 4719} 39 


ee ae 2 ——— | —_______ a | 
— —. —_—_——_ SS ee 


0.5004) 4971] 4939 4879} 4852) 4826] 4802} 4779| 4757| 4737| 4719) 40 
5003} 4970) 4938 4879} 4852) 4826) 4801| 4779| 4757| 4737) 4718) 41 
5003} 4969) 4938 4878) 4851) 4825] 4801) 4778] 4757) 4737] 4718} 42 
5002) 4969) 4937 4878} 4851] 4825] 4801) 4778) 4756) 4736] 4718] 43 
5902] 4968, 4937 4878| 4850) 4825| 4800] 4777| 4756) 4736] 4717| 44 


SN eS SE eS a Oy a | (I SURI (SAR, PRCT ee, | eee eee aLIen 


).5001) 4968) 4936 4877| 4850] 4524) 4800) 4777| 4756] 4736) 4717) 45 
5901) 4967) 4936 4877| 4849] 4824) 4799] 4777} 4755| 4735| 4717| 46 
5060| 4967) 4935 4876| 4849] 4823) 4799] 4776) 4755) 4735] 4717) 47 
4999] 4966) 4934 4876| 4849) 4823) 4799) 4776, 4755) 4735| 4716} 48 
4999]: 4966] 4934 4875] 4848] 4822) 4798] 4776| 4754| 4734] 4716) 49 

| 


4875| 4848] 4822! 4798| 4775| 4754| 4734] 4716] 50 
4998] 4965) 4933 4874] 4847) 4822) 479S8| 4775| 4754] 4734) 4715) 51 


4997) 4964) 4932 


52 4874| 4847] 4821] 4797| 4774) 4753] 4733] 4715| 52 
53 4997] 4963] 4932 4873] 4846| 4821] 4797] 4774] 4753| 4733] 4715|. 53 
5A || 4963] 4931 4873| 4846| 4820] 4796] 4774| 4753] 4733) 4715| 54 
55 4962| 4931 4872| 4845| 4820] 4796| 4773) 4752| 4733] 4714| 55 
56 4962] 4930 4872| 4845| 4820] 4796] 4773| 4752! 4732] 4714] 56 
57 4961| 4930 4872] 4845] 4819] 4795| 4773] 4752] 4732| 4714| 57 
58 4961| 4929 4871} 4844] 4819] 4795| 4772] 4751| 4732] 4713; 58 
59 4960] 4929 4871} 4844] 4818] 4794] 4772] 4751| 4731| 4713) 59 __ 
M. 66° | 67° 69° | 70° | 71° | 729 | 72° | 74° | 75° | 76° | M. 


APPARENT ALTITUDZE, 


i i ee 


“TABLE XV. 


42 
LocaARITuMs of the APPARENT ALTITUDES. 
APPARENT ALTITUDES, = 
oO O id ° fe) 9) fo) fo) fo) fe) ° 
M. |. 77 78| 79| 80] 81} 82] 83} 84] 85 | 86] 87] 88| M. 
0 0.4713] 4696] 4681| 4666] 4654] 4642| 4632] 4624] 4617| 4611! 4606| 4603} 0 | 
1 4712] 4696] 4680| 4666] 4654] 4642] 4632] 4624] 4616] 4610] 4606| 4603} 1 
2 A712| 4695| 4680| 4666] 4653] 4642] 4632] 4624] 4616] 4610] 4606] 4603] 2 
3 4712| 4695| 4680] 4666] 4653] 4642] 4632] 4623] 4616| 4610] 4606] 4603} 3 
4 4712| 4695| 4680] 4666] 4653] 4642] 4632] 4623} 4616] 4610] 4606| 4602] 4 
"5 0.4711| 4695] 4679] 4665] 4653] 4642] 4632] 4623] 4616] 4610] 4606] 4602) 5 
6 | 4711] 4694] 4679] 4665] 4653] 4641| 4632] 4623] 4616] 4610| 4606| 4602} 6 
7 4711} 4694] 4679] 4665] 4652] 4641| 4631| 4623] 4616] 4610] 4605| 4602| 7 
8 4710| 4694] 4679] 4665] 4652| 4641] 4631| 4623] 4616] 4610} 4605] 4602) 8 
9 4710| 4694| 4678] 4664) 4652} 4641] 4631] 4623] 4616] 4610] 4605] 4602| 9 
10 |0.4710| 4693] 4678] 4664| 4652] 4641| 4631] 4623] 4615] 4610] 4605| 4602) 10 
11 4710| 4693] 4678] 4664] 4652] 4641] 4631] 4622] 4615| 4610| 4605} 4602} 11 
12 4709} 4693] 4678| 4664] 4651] 4640} 4631) 4622] 4615| 4610] 4605] 4602} 12 
13 4709| 4693] 4677| 4664] 4651} 4640] 4631| 4622] 4615] 4609] 4605| 4602) 13 
14 4709| 4692| 4677] 4663] 4651] 4640] 4630] 4622| 4615] 4609] 4605] 4602] 14 
15 |0.4708| 4692| 4677| 4663] 4651| 4640| 4630) 4622| 4615] 4609] 4605] 4602] 15 
16 4708| 4692| 4677] 4663] 4651| 4640] 4630] 4622] 4615] 4609] 4605| 4602] 16 
17 4708| 4691| 4676] 4663] 4650| 4640] 4630] 4622] 4615] 4609] 4605| 4602] 17 
18 4708| 4691] 4676] 4663] 4650] 4639] 4630] 4622] 4615| 4609] 4605| 4602] 18 
19 4707| 4691| 4676] 4662] 4650| 4639| 4630] 4621] 4615] 4609] 4605| 4602} 19 
20 |0.4707| 4691] 4676] 4662] 4650| 4639| 4629] 4621| 4614| 4609| 4605| 4602) 20 
Pal 4707| 4690] 4675] 4662] 4650] 4639] 4629] 4621] 4614] 4609] 4605| 4602} 21 | 
22 4706| 4690] 4675] 4662] 4649] 4639] 4629] 462]| 4614] 4609] 4605| 4602] 22 
23 4706| 4690| 4675| 4661] 4649| 4638] 4629] 4621] 4614] 4608] 4605| 4602) 23 
4706| 4690] 4675| 4661| 4649] 4638] 4629] 4621] 4614] 4609| 4604] 4602) 21 
25 |0.4706| 4689| 4675| 4661] 4649] 4638| 4629] 4621| 4614| 4608] 4604] 4602) 25 
26 4705| 4689] 4674] 4661] 4649] 4638] 4629] 4621| 4614] 4608] 4604] 4602] 26 
27 4705| 4689] 4674] 4661] 4649] 4638] 4628] 4620| 4614] 4608] 4604] 4602] 27 
28 4705| 4689] 4674] 4660] 4648] 4638] 4628] 4620] 4614] 4608] 4604] 4602) 28 
29 4705| 4688] 4674] 4660| 4648] 4637] 4628] 4629] 4614| 4608| 4604] 4602) 29 
30 |0.4704| 4688] 4673] 4660| 4648] 4637| 4628] 4620] 4613] 4608| 4604| 4601} 30 
31 4704| 4688] 4673] 4660} 4648] 4637] 4628] 4620| 4613] 4608| 4604] 4601} 31 
32 4704| 4688] 4673] 4660] 4648] 4637] 4628] 4620] 4613] 4608| 4604] 4601] 32 
33 4703| 4687| 4673] 4659] 4647| 4637] 4628] 4620| 4613| 4608| 4604] 4601] 33 
34 4703| 4687] 4672| 4659| 4647| 4637] 4627] 4620| 4613] 4608! 4604] 4601} 34 
35 10.4703] 4687| 4672] 4659] 4647| 4636] 4627| 4619| 4613] 4608] 4604| 4601] 35 
36 4703| 4687| 4672] 4659] 4647| 4636] 4627| 4619] 4613} 4608] 4604! 4601] 36 
37 4702| 4686} 4672| 4658| 4647| 4636] 4627| 4619] 4613] 4698] 4604] 4601} 37 
38 4702| 4686] 4671| 4658| 4646] 4636] 4627| 4619| 4613] 4607] 4604] 4601| 38 
39 4702| 4686] 4671| 4658] 4646] 4636] 4627] 4619| 4613] 4607| 4604] 4601] 39 
“40 10.4701| 4686] 4671| 4658] 4646] 4636| 4627| 4619] 4612] 4607| 4604| 4601) 40 
4l 4701| 4685| 4671| 4658] 4646] 4636| 4626] 4619| 4612| 4607| 4604] 4601] 41 
42 4701| 4685] 4671| 4657| 4646] 4635] 4626] 4619| 4612] 4607| 4603] 4601} 42 
‘43 4701| 4685| 4670] 4657| 1646] 4635] 4626| 4618| 4612] 4607| 4603] 4601] 43 
44 4700| 4685] 4670] 4657|. 4645] 4635| 4626] 4618| 4612| 4607] 4603] 4601] 44 
45 |0.4700| 4684| 4670| 4657| 4645| 4635| 4626] 4618] 4612] 4607] 4603| 4601| 45 
46 4700| 4684] 4670] 4657] 46145] 4635| 4626] 4618| 4612) 4607| 4603| 4601] 46 
47 4699| 4684] 4669| 4656] 4645] 4635] 4626] 4618] 4612| 4607] 4603] 4601| 47 
48 4699| 4684] 4669] 4656] 4645] 4634] 4625| 4618| 4612| 4607] 4603] 4601) 48 
49 4699| 4683} 4669] 4656] 4644] 4634] 4625| 4618] 4612| 4607! 4603] 4601) 49 
50 |0.4699| 4683] 4669| 4656] 4644| 4634] 4625] 4615] 4611] 4607| 4603] 4601] 50 
51 4698| 4683] 4669| 4656! 4644] 4634] 4625| 4618] 4611] 4607| 4603] 4601] 51 
52 4698| 4683] 4668] 4655] 4644] 4634] 4625] 4617] 4611] 4606] 4603] 4601} 52 
53 4698] 4682] 4668] 4655] 4644] 4634] 4625] 4617] 4611] 4606] 4603] 4601| 53 
54 4698| 4682] 4668] 4655| 4644) 4633] 4625] 4617] 4611| 4606] 4603] 4601| 54 
55 (0.4697| 4682] 4668! 4655| 4643] 4633] 4625] 4617| 4611| 4606| 4603| 4601| 55 
56 4697| 4682] 4667| 4655] 4643] 4633| 4624] 4617] 4611| 4606| 4603] 4601; 56 
57 4697| 4681] 4667| 4654] 4643] 4633] 4624] 4617] 4611| 4606] 4603] 4601| 57 
58 4696| 4681] 4667| 4654] 4643] 4633] 4624] 4617| 4611| 4606] 4603] 4601| 58 
59 4696! 4681, 4667| 4654| 4643] 4633) 4624] 4617] 4611| 4606] 4603] 4601) 59 
M 77° | 780 79° | 80° | 81° | 82° | 83° | 84° | 85° [86° 1 87° | 88° | M. 
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TABLE XVI. 43 
Locaritums of the APPARENT DISTANCE. 


APPARENT DISTANCE. 


-_ J] | SF | | 


——_j —_____ | re 9 | Js | ————_ 
Cm a a ¢ a ES ES Se yf PS eee ee | 


Te hes, Kneis! EGER] PRR PRE peeeermmesns leben, 


-_ I | OO | FY | —_ 
—]| ——————_ | —_—__—__ J ———_——___ 


0.5235|0 549100 544310. 


35 |0.5034/0.526610 .5253/0.551240.546010.574710 .5657 0.597280 .5844/0.619080 .6022\0 6400] ; 


af | a 
| ee eee eee 


5075} 5312 
5078) 5316 
5082) 5320 
5086} 5324 


——_——— | ———__—_—_ | ——————__ FP | OE | J ————— 


—— ff —— 
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TABLE XVI. 
Locaritums of the APPARENT DISTANCE. 


APPARENT DISTANCE, 


egy pe 
ee on IE ea f. LoGe aioe. TLom en 


—— | ———_—_ |] an MPF ST aerren 


6113) 6510 
6116} 6513} 6281 
6119} 6516] 6284 


6124| 6523] 6289 
12 6127| 6527] 6292 
13 6130} 6530] 6295 
14 6133} 6533] 6297 


pes —————- —§§ —— | — |__| — | 


15 |0.6135/0.6537}0.6300/0. 
16 | 6138} 6540) 6303 
17 | 6141) 6543) 6305 
18 | 6144) 6547] 6308 
_ 6147 6550 _ 63il) 67 


6152 6557 
22 6155| 6560} 6319 
23 6158| 6564) 6321 
24 6161] 6567] 6224! 


—__ | > | ———- ——__ ] -———— 


25 |0.6163|0.657010.6 
26 | 6166} 6574]. 6329 
27 | 6169| 6577] 6332 
28 | 6172|. 6580 6335 
6175| 6584 


6183} 6594 
33 6186} 6597) 65 
6188] 6600} & 


6194| 6607 
37 | 6197; 6610} 6358 
38 | 6199) 6614} 6361 
las a 6617) 


6824 
6826 
6828 
habit Sales 


6644) 6385 
6647} 6387 


6657 6835 
6660 6837 
66641 6400 6840 
6667) 6403 _ 6842} 7420 
667019. 

66744 6408 6847 
66774, 6411 6849 
6680} 6413 6851 


6683 6853 
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TABLE XVI. _ 45 
Locaritums of the APPARENT DISTANCE. 


APPARENT DISTANCE, 


7791). y "8293 "7588 
7793 7479| 82954 7590 
T7964. ) 8295} 7591 

T7945 8301} 7593 


7811 8312) 7600) 8474 
7813 3] 7379 8150}. 7492) 8314 _ 7602) 8476 


7850 8350) 7625 


7865| ‘ ‘ 2 26), 8363) 7634) 8525 


7876) 7308 ! : oon ‘7641 
7879} || 80. ‘ 2 a] 7643 


7882 : y 8379] 7645 


vagal 
7907 
T9108 
_7913t 7 


“saoil 7659 
84049 7661 
S406 7662) 8567 
a boiae 7664 8570 


"7918 "8415 7668 8575 
7921 y 7562| S417] 7669) 8578 
7924 38 } 84208 7671 
i; Gok La _ 8423 witicdly 


9426) 7676 "8589 
8431f 7678) 8591 


T9A7T ‘ 3] 83 "442 "7685 

282 84444 7687 
8447} 7689 
8450] 7690 
8452 7692 
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36° 


LocaritHuMs of the APPARENT DISTANCE. 


37° 


TABLE XVI. 


APPARENT DISTANCE. 
38° 39° 


M. begs. Ss. Lag T.[Log: S. | aa T. Log. S. Ss. theme! T. eee Log. T. 


40° 


OF + Ss. 


TERS LE SAR INIT a te ED INRA tin SS 


1 “7694 "8615 7796 8774 7895 8931 "7990 9086 "8082 9241 8171 “9304 
2 | 7696) 8618} 7798| 8776] 7897} 8933}. 7992) 9089) 8084) 9243] 8172} 9397 
3 7697| 8621} 7800) 8779] 7898) 8936] 7993) 9091} 8085) 9246] 8174) 9399 
4d 7699} 8623] 7891} 8782 7900) 8939] 7995) 9094 __ 8087 9245] 8175) 9402 
~~} |0.7701/0.8626]0.7893|0.878410.7901|0.8 0.89410.7997|0.9097]0.8088|0. 9251]0.8177|0.9404 
6 | 7703} 86291 7805) 8787] 7903} 8944] 7998} 9099] 8090) 9254] 8178] 9407 
7 7704| 8631f 7806} 8790} 7905} 8946; 6000; 9102] 8091] 9256§ 8180} 9409 
8 | 7706) 8634] 7808; 8792} 7906} 8949} 8001) 9104] 8093) 9259] 8181} 9412 
9 7708} 8637] 7810} 8795{- 7908} 8952} 8003) 9107 _ 8094 9261} 8182) 9415 
“To |0.7710/0.8639}0.7811|0.879710. 79100. 0.8954]0.8004|0.9110]0.8096|0. 9264]0.8184|0.9 9417 
8 7711} 8642t 7513} 8800] 7911} 8957{ 8006) 9112} 8097) 9266] 8185) 9420 
12 7713} S644] 7815} 8803] 7913) 8959] 8007/"- 9115] 8099) 9269] 8187) 9422 
3 7715) 8647] 7816} 8805{ 7914} 8962} 8009) 9117] 8100; 9271] 8188) 9425 
14 7716} 8650] 7818] 8808} 7916} 8965 _ 8010 9126— 8102} 9274) 8190 __ 9427 
“15 |0.771810.865210.7820/0 .8811]0.7918|0. 8967)0 8012/0 912210. 8103/0 .9277|0.8191|0 .9430 1s 
16 | 7720) 8655} 7821] 8813] 7919] 8970] 8014} 9125] 8105) 9279] 8193) 9432 
17 | 7722) 8658] 7823] 8816] 7921} 8972] 8015} 9125] 8106} 9282] 8194) 9435 
18 | 7723) 8660] 7825} 8818} 7922] 8975} 8017; 9130] 8108} 9284] 8195) 9438 
19) 7725 _ 8663 at eg ihre | 7924 _ 8978 nga __ 9133 8109 __ 9287 _ 8197 _ 9440) I 


21 7728 "8668 7830 “3826 "7927 8983 “$021 9138 8112 9292 8200 9445 21 

22 7730| 8671} 7831] 8829] 7929} 8985} 8023] 9140] 8114) 9295} $201) 9448 

23 7732| 8674] 7833] 8831] 7930] 8988} 8024) 9143] 8115} 9207] 8203) 9450 

24 | 7734) S676] 7835] 8834] 7932] 8990] 8026) 9146] 8117} 9300] 8204) 9453 

25 |0.7735|0 .8679}0 .7836/0..8837}0.7934/0 .8993,0 .8027/0.914810 .8115|0. 930210 .8206)0.9455 

26 7737| 8682] 7838} 8839} 7935} 8996] 8029} 9151] 8120} 9305] 8207) 9458 

27 7739} 8684] 7840) 8842] 7937; 8998} 8031] 9153] 8121; 9307] 8208) 9460 

28 7740} +8687] 7841) 8845} 7938] 9001] 8032) 9156] 8122) 9310) 8210) 9463 
8847] 7940} 90037 8034) 9158] 8124) 9312] 8211) 9466 


31 7746) 8695} 7846} 8852] 7943} 9009] 8037} 9164] 8127| 931s} 8214) 9471 
32 7747; 8697] 7848]. 8855} 7945} 9011] 8038) 9166] 8128) 9320) 8216) 9473 
3% 7749} 8700] 7849| 8858] 7946; 9014] 8040} 9169] 8130) 9323] 8217) 9476 
34 7751) 87031 7851 __ 8860 __7948 __ 9016 | 8041 9171} . 8131 __ 93825 _ 8218 9478 
"35 |0.77 7752|0.8705]0.7¢ 7853|0.8 8863]0.7949|0.9019 9019}0.8 8043/0.9174)0. 0.8133|0.93 9325]0.8220|0.9481| 35 
36 7754) 8708} 7854) 8865) 7951) 9022] 8044) 9176] 8134) 9330) 8221) 9483 
37 7756| 8711] 7856} 8868] 7953) 9024) 8046) 9176] 8136) 9333] 8223) 9486 
38 7758) 8713] 7858] 8871} 7954) 9026[ 8047; 9182] 8137) 9335§ 8224) 9488 
39 7759| 8716] 7859) 8873] 7956) 902 8049} 9184] $139] - 9335] 8225) 9491 
40 |0.7761/0.8718]0.7861|0.8876]0 .7957|0 .903240 .8050/0..9187}0 .8140/0.9341)0..8227|/0.9494 
41 7763) 8721) 7863) 8879] 7959} 9035] 8052} 9189f 8142) 9343) 8228) 9496 
42 7764| 8724] 7864| 8881} 7960} 9037] 8053) 9192] 8143) 9346§ 8230) 9499 
13 7766| 8726] 7866} 8884i 7962} 9040] 8055) 9194] 8145) 934t§ 8231) 9501 
14 7768) 8720] 7867| 8886) 7964) 9042 __ 8056 9197 __ 8146 9351 __ 8233 9504 
45 |0.7769|0.8732]0.7869|0 .S88910.7965]0. 0.9045]0.8 8058|0.9 9200/0.8 8148/0 .935310.8234/0.9500 
46 7771} 8734) 7571} 8892F 7967) 9048] 8060; 9202] 8149) 9356) 8235) 9509 
47 7773| 8737] 7872) 8894] 7965} 9050) 8061} 9205) 8150) 9355] 8237) 9511 
48 7774, S740% 7874) 8897 7970} 9053} 8063) 9207] 8152) 9361f 8238) 9514 
49 7776| 8742] 7876) 8899% 7972) 9055] 8064) 92101 8153) 9364] 8240) 9516 
50 |0.7778|0.8745]0 .7877/0 . 8902p) .7973/0 .9057)0 .8066/0 .9212]0 .8155|0. 9366]0.8241/0.9519 
51 7780| 8747] 7879) 8905) 7975) 9060] 8067) 9215] 8156) 9369] 8242) 9522 
52 7781] 8750] 7880} 8907] 7976) 9063] 8069) 9218] 8158) 9371} 8244) 9524 
53 |. 7783) 8753] 7882) 8910] 7978) 9066] 8070) 9220] 8159) 9374] 8245) 9527 
54 7785) 8755} 7884) 8912] 7979} 9068 _ 8072 9223} 8161 _ 9876 8247; 9529 
55 |0.7786|0.875810 .7885)0 S915f0.7981|0.9071|0.8 8073|0 .9225}0 .8162\0 .9379]0 .8245|0 932 
56 7788| 8761] 7887| S918} 7982} 9073] 8075) 9228] 8164) 938)— S249) 95354 
57 7790) 8763] 7889} 892)§ 7984| 9076] 8076| 9230) 8165] 9384) 8251) 9537 
58 7791| 8766] 7890} 8923] 7986) 9079] 8078} 9233] 8167) 9357) 8252) 9539 
59 7793| 8769] 7892} 8925]° 7987] 9081] 8079} 9236} 8168| 9389} 8254) 9542 
60 7795| 8771] 7893} 8928] 7989) 9084] 8051] 9238] 8169) 9392 phase 9544 
MoM. Log. S. |Log. T.JLog. 8. Log. T.qLog. 8. Log. T.Jlog. 5. |Log. T.{Log. 8. |Log. T.|Log. 8. |Log. T 
36° 37° 38° 39° 40° rT 


APPARENT DISTANCE, 
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TABLE XVI. 


LoGARITHMS of the ApPARENT DISTANCE. 


M. Lug. S. |Log. T.[Log. S. |Log. T.JLog. 8. Log. T.JLog. S. |Log. T. M. 
~ 0 {0. 0.82550. 0514)0. 8338|0.9697]0.8418/0. 984510. 8495|1. 00000 .8569|1.0152)0 .8641/1.0303| 9 
1 8496] 0003] 8571] 0154] 8642) 0306) 1 
2 8497} 0005] 8572] 0157] 8644) 0309) 9 
3 8422 9856] 8499] 0008} 8573} 0159] 8645) 0311] 3 
4 ] 8500] 0010} 8574) 0162) S646) 0314) 4 
5 0.8424)9.986110.8501|1.001340.8575|1.0164]0.8647|1.0316| 5 
6 8502} 0015] 8577] 0167] 8648} 0319) 6 
7 : 8504] OO18] 8578} 0169] 8650} 0321) 7 
8 8428] 9865} 8505] 0020) 8579] 0172} 8651) 0324] § 
9 8429} 9871] 8506} 0023] 8580] 0174] 8652} 0326] 9 

1U |0,8269/0 .9570]9 .835 110 .972230 .8431|0 .9374]0 .8507|1.0025)0 .8582|1.0177]9.8653/1.0329) 10 

11 0028] 8583) 0179] 8654} 0331] 11 

12 5 0030} 8584} 0182] 8655] 0334) 12 

13 8135} 9881} 8511| 0033] 8585} 0185] 8657| 0336] 13. 

14 8436} 9884] 8512) 0035] 8586} O187] 8658} 0339] 14 

15 |0.8276|0.9582}0 .8358/0 .9735(0 .8437|0 .9886]0 .8514/1.003510.8588|1.019010.8659)1.0341| 15 

16 | 8277 9859] 8515] 0040] 8589] 0192] 8660) 0344] 16 

17 | 8279 3 8516| 0043} 8590} O195} 8661| 0347] 17 

18 | 8280 8517| 0045] 8591} 0197] 8662] 0349] 18 

19 | 8282} 9593 9896] 8519] 0045] 8592) 0200] 8663] 0352) 19 

20 10.8283/0.9595 . 9899] .8520/1 005110. 8594|1 .020210.8665|1 .0354| 20 

21 | 8284; 9598 8521} 0053} 8595| 0205] 8666} 0357] 21 

22 | 8286) 9600 8522| 0056] 8596] 0207] 8667| 0359] 22 

23 | 8287] 9603 8524| 0058] 8597] 0210] 8668] 0362) 23 

24 | 8289] 9605 8525| 0961} 8598} 0212] 8669] 0364] 24 

25 |0.8290/0.9608]9 .837 1/0. 9760}0 .8450)0.9912)0 . 8526/1 .0063]0 .8600|1 .0215]0. 8671/1.0367] 25 

26} 8291 9914} 8527| 0066] 8601) 0217] 8672) 0369] 26 

27 | 8293] 9613 8529} 006s} 8602| 0220} 8673) 0372] 27 

28 | 8294) 9615 8530| 0071} S603] 0222] 8674) 0374] 28 

29 | 8295} 9615 9922) 8531] 00731 860i] 6225] 8675| 0377) 29 

30 |0.8297/0. 962110 .8378]0 .9773]0. 8457/0 .992410 .8532|L.0070]0 . 8606/1. 0225]0.8676/1.0379| 30 

31 | 8298] 9623 8534| 0078] 8607] 0230f 8677} 0382] 31 

32 | 8300] 9626 8535| 008if 8608] 0233] 8679] 0385) 32 

33 | 8301) 9628 8536] 0083] 8609] 0235] 8680} 0357] 33 

34 | 8302) 9631 8537| OOS6} 8610] 0238] 8681} 0390] 34 

35 |0.8304/0.9633]0.8385|0.9785{0 .8463/0.993 710.5534) 1 .0088]0 8612/1 .0240}0 .8682/1.0392] 35 

36 | 8305] 9636 8464] 9939} 8540] 0091] 8613} 0243) 8683] 0395] 36 

37 | 8306) 9638 9790] 8466] 99121 8541] 0093] 8614) 02451 8684] 0397) 37 

38 | 8308] 9641 8467| 9944] 8542) 0096] 8615] 02484 8686} 0100) 38 

39 | 8309 8468} 9947] 8544] 0099] 8616] 0250} 8687} 0402) 39 

40 |0.8311)0 0.83910 .9798}) .8469]0 . 994510 8545/1 010110 .8618/1.025390.8688/1.0405] 40 

41 | 8312 8471] 9952) 8546] 01041 S619} 02551 8689] 0407] 41 

42} 8313 8472} 9955] 8547| 0106) S620] 0258] S690} 0410] 42 

43 | 8315 8473] 9957] 8549} 0109) SG21| 0260] 8691} 0412] 43 

44 take 8475| 9960] 8550] O111f 8622] 0263] 8692} 0415! 44 

45 98 L0f0 .8476[0.996210.8551/1.011410.8624|1 026540 .8694|1.0418] 45 

46 's399| 9813) 8477| 9965 8552] O116) 8625| 02681 8695} 0420] 46 

47 9816} 8478] 9967] 8553) 0119] 8626| 02711 8696| 0423] 47 

48 8480} 9970} 8555} 01211 8627| 0273] 8697} 04125] 48 

49 | 8323 8481] 9972] 8556] 0124] 8628] 0276] 8698! 0428] 49 

50 |0.832410.9671]0 .5405|0.982310.3482|0.997510.8557|1.012640 .8629 1.027540, 7.8600/1.04 0430] 50 

51 | 8326 8406 8483} 9977} 8558] 0129) 8631 0281 8700| 0433] 51 

52 | 8327| 9676] 8407 8485} 99807 8560} 0131] 8632) 0283] 8702) 0435] 52 

53 | 8328] 9679] 8409 8486] 9982] 8561] 0134] 8633] 02861 8703) 0438] 53 

54 | 8330] 9683] 8410 8487| 9985} 8562] 0136) 8634) 0285) 8704) 0440) 54 

55 |0.8331|0.9684]0 .8411]0 .9836]0.8489]0 .9987)0 8563/1 .013%10 .8635|1.029110.8705/1.04143] 55 

56 | 8332| 9686] 8412 8490} 9990] 8564] 0142] 8637; 0293] 8706] 0445] 56 

57 | 8334| 9689] 8414 8491} 9992] 8566} 0144] 8638) 0296] 8707| 0448] 57 

58 | 8335) 9691} 8415 8492| 9995} 8567| 0147] 8639] 0295] 8708) 0451] 58 

59 | 8336] 9694] 8416 8494) 9997} 8568] 0149] 8640} 0301] 8710] 0453] 59 

60 : 8418 8495/1.0000} $569} 0152] 8641} 0303} 8711) 0456] 60 

“Me Log. 8. |Log. T. Log. 8. |Log. T.f{Log.S. |Log. T Log. S. Log. 'T M. 

44° 46° 47° 


APPARENT DISTANCE. 


45° 


APPARENT DISTANCE, 


46° 


48 TABLE XVI. 
LoGARITHMS of the APPARENT DISTANCE. 


APPARENT DISTANCE. 


PET REE, PESTS Mb AE Tg PPR be CSET Gee ae csr 
a 


8779 “0611 "844 "0764 "8906 “0919 8966 "1075 "9024 “1981 
8780} O613f 8845} O767] 8907; O921f 8967) 1077) 9025) 1234) 2g 
8781} O616]. 8846 0770 8908 0924 8968] 1080§ 9026 1237 


8784 "0624 "8849 ‘0777 8911 "0932 $971 "losst “9029 "1245 
8785} 0626) $8850) 0780} 8912} 0934] 8972) 1090} 9030) 1247 
8787| 06297 S851] 0782] 8913) 0937] 8973); 1093 9031) 1250) 8 
_ 0479 8788} 0631 __ 8852 __ 0785 | 8914 __ 0940 | 8974 ac Lbs __ 9032 __ 1253 9 


8790 "0636l "8854 0790 "8916 "0945 "8976 {101 "9034 "1258 
8791] 063 8855} 0793] 8917; 0947] 8977; 1103) 9035) 1260 
8792} O642— 8856; 0795) 8918) 0950; 8978) 1106) 9036) 1263 
_ 8793 _ 0644) 2 REST __ 0798 Eisatae 0953 Rcd C __ 1108 | 9037) te 


"0649 "8859 "0803 "921 "0958 "8981 1114] "9039 271 
0652] 8860! 0806] 8922) O960] S982) 1116) 9040) 1274 
8797} 0654] 8862} O808} 8923} O963] 8953) 1119] 9041) 1276 
0657) +8863 __ 0811 8924 __ 0965 _ 8984 1121 __ 9041 __1279 


-0659}0.8864|1.0813)0. 0.8925|1.09 096540 8985/1. 1124/0 .9042|1. 1282 

"8801 0662) 8865; 0816] 8926} O971] 8986) 1127) 9043) 1284 

8802] 0665] 8866} 0818} 8927; 0973] —8987| 1129) 9044| 1287 

0514) 8803) 0667] S867| 08217 8928} O976) ©8988} 1132] 9045) 1289 

8804} 0670} 8868 0824 8929} 0978] 8989} 1135} 9046) 1292 
0.8739|1.0519]0.8805/1. 067210. 0.8869|1. .0826)0 8930/1 .098110. 8990/1. 113740 .9047|1.1295 


8931} 0984) 8991) 1140} 9048) 1297 
8932} 0986} 8992} 1142] 9049 1300] 27 
8808} 6680] 8872} 0834} 8933} O989] 8993} 1145) 9050) 1303) 28 
8809} 06827 8873] 0836} 8934} O991] 8994| 1148] 9051) 1305 


),8745|1.0532)0.8810|1, 0685}0.8874|1. 1. 0839}0 .8935|1 .0994}0.8995|1. 115010 .9052/1. 1308 
8812} 0688) 8875} 08421 8936; 0997] 8996) 1153] 9053) 1311) 31 
8813] O690] 8876| OS844} 8937} O999) S997; 1155) 9054) 1313] 32 

06934 8877] 0847] 8938} 1002— S998} 1155} 9055} 1316) 33 
_ 8815 __ 9695 | 8878 __ 0849 8989 _ 1004 | 8999 Tech __ 9056 uiaete 34 


8806| 0675] 8870) 0829 
8807| 0677) 8571; 0831 


8817 "0700 "8880 0854 “S941 1010 "9000 11664 "905 7 "1324 
8818] 0703] 8581} 0857) 8942) 1012) 9001; 1165} 99058) 1326 

0705} 8882} OS60] 8943} 1015] $002) 1171 9059) 1329) 
| 8820 _ 0708; __ 8883 nD BRd 8944 _ 1017) __ 9005 iia __ 9060 __ 1382 : 


0560 "3892 0713) "8885 "0867 "8046 “10291 “9005 1179 9062 1337 
0562) 8823} O7161 8887) 0870] 8947; 1025{ 9006) 1182) 9063) 1346 
8824] 0718] 8888} 0872] §945| 1028] 9007) -1184] 9064) 1342 
8825] O721} 8889} 0875] 8949} 10367 9008) 1187 __ 9065 1345 


057040 .8827|1.0723}0.8590|1.0875)0. 0.8950|1.103340.9 9009/1. 118940 . 9066/1. 1348 
8528] 0726] 8891} O880} 8951| 1035] $010) 1192] 9067) 1350 
8829} 0729] 8892; O882] 8952} 1038] 9011); 1195% 9068) 1353 
8830} O731f 8893) O885— 8953) 1041] 9012) 1197} 9069) 1356 
8831} 0734f 3894} OS888{ 8954] 1043) 9013 __ 1206 9069) 1358 


.0583)0 833211. 07 073610. 0. 8595|1. 0890}0. 8955/1. 10461). 9014/1. 120240 9070/1. 1361 
8833} 0739] 8896} O893] S956) 1045) 9015) 12057 9071) 1364 
8834| 0741} 8897} OS896] 8957) 1051f 9016) 120s) 9072) 1366 
8835} O744— 8898} O898} 8958] 1054} 9017) L2tdy 9073) 1369 
8836} O746] 8899; O901] 8959) 10567 9018) 1213} 9074) 1371 


19 .8837|L.074910. 8900/1 .0903 0903]0 .8960|1 . 105910 .9019 cag 1216}0.9 9075 1.13 1374 
8838] 0752} 8901} 0906] 8961] 1061] 90920 1218f 9076) 1377 
8839] 0754{ 8902) O909] 8962} 1064] 9021); 12218 907 1379 
8840} 07 8903} O91], 8963} 1067} 9022) 1224) 9078) 1382 
8841] 0759] 8904) 0914] 8961) 1069] 9023) 1226) 9079) 1385 
$843] 0762] 8905; C916] 8965} 10721 9023) 1229] 9080! . 1387 
og. T.JLog. S. |Log. 'T.fLog. S. |Log. T.Jlog. Ss. |Log. T.fLog.S. |Log. T.$Log. § lnog 7 
50° 52° 53° 
APPARENT DISTANCE. 


TABLE XVI | 49 
Locaritums of the Apparent Distance. 


APPARENT DISTANCE, 


| 54° 59° 


ae Savi) 9Y watad a teabedalll heated: blithe waka Reteatis fevnieal aiid wmerd, hy teat 


0 |0. ouBdII. 1387)0. o1sa|l. 1548\0. o1seli. 171010. on3dll. ratte onsdli. 207240 .9331/1.2212 


1 | 9080 4 9285 9331| 2215 
2{| 9081] 1393 ; 1880} 9286] 2048] 9332] 2218 
3 | 9082) 1395 ‘ i 9287 9333| 2221 
4} 9083 1886} 9287 9334} 2224 
5 (0.9084|1.140180.9138|!.1561]0. 9190/1. 172410 .92 oBi0|1.18 1889f0 .9288|1. 2056)0. 0.93341 .2227 
6 | 9085 9139] 1564 9289 9335} 2229 
7 | 9086 9140| 1567 9290 9336] - 2232 
8 | 9087 1569 9291 9337| 2235 
9} 9088 1900) 929] 9337| 2238 
10 |0.9089/1.1414]0.9142/1.1575}0.9194|1.1737}0.924411 .190310 .9292|1 .207010.9338/1.2241 
11 | 9090 9293 9339| 2244 
12} 9091 1908! 9294] 2076) 9340] 2247 
13 | 9091 6294) 2079) 9340] 2250 
14] 9092 9295 24 9341] 2252 
15 |0.9093/1 91610. 0.9296|1.20 208410. 934211 .2255 
16} 9094 9148 "9249 “To191 9297 f 9343) 2258 
17 |. 9095] 1433) 9149 9250 | 9298 9343] 2261 
18 | 9096] 1435§ 9149 9251 f 9298 4 9344] 2263 
19 | 9097; 1438} 9150 9251; 1928] 9299 2096 9345| 2267 


20 (0.9098|1.144110. 160240 .9203 6510 .925211.193010 .9300|1. 209810 .9346|1 .2270 


2k 9099) 1443 9301 9346} 2273 
22 | 9100) 1446 9301 9347) 2275 


23 | 9101) 1449 255| 1939] 9302) 2107} 9348] 2278 
24 | 9101} 1451) 


26} 9103; 1457) 9156 
27 | 9104] 1459] 9157 
28 | 9105| 1462] 9158 9259 
29 | 9106) 1465 9259 | ? 
“30 |0.9107|3 1467 1, 1629/0 .9211|1 .1792]0 .9260|1 .1958,0 .9308|1 .212710 9353/1 .2299 
31 | 9108| 1470 | : 


"9257 
9258 


32 | 9109} 1473 | 9262] 1964] 9309| 21321 9355] 2304] 
33 | 9110) 1475 : 53; 1966 9310| 2135) 9355| 2307 
34] 9110 39) __1969} 9311) 2138) 9356] 2310 


37 | 9113] 1486 811] 
33 | 9114) 1489 50) 95 9 1980} 9314 
39 | 9115] 1491 } : 
40 |0.9116|1. 149440 9169/1. 1656/0 .9219|1.1520]0. 9268]. FOGG{0.9315|1 .215510 9361/1 .2327| 2 

41 | 9117} 1497 | | 9269] 1989} 9316] 21584 9361} 2330 


42 9115} 1499 9270} 1992) 9317 9362) 2333 
43 9119) 1502 9271 9318 9363] 2336 
44 9119) 1505 9272 9318 9364 _ 2339 


0.9173|1.1665]0 9223/1 1833)0.9273)1.2000)0. ).9319|1. 216910 .9364|1 .2342 

9174] 1672) | 9273 | 9320| 2172) 
47 | 9122} 1513) 9175] 16751 9274 9321} 2175] 
48 | 9123] 1516] 9175] 1677] 9275 9322| 2178] 
49 | 9124] 1518] 9176] 1680} 9275 | sy 
50 (0.9125/1.152110.9177/1.1683]0 .9228|1 .184710.9276|1. 201410 9323/1 .218410 .9368|1 .2356 
51 | 9126] 1524 | 9324] 2187 
52 | 9127| 1526 9325] 2189] 9369] 2362 
53 | 9127} 1529 9325] 21921 9370] 2365 
54 | 9128} 1532) 91 9326] 2 


“45 |0.9120|1.1507 
46 | 9121| 1510 


56 "9130 "1537 
57 9131) 1540 
58 9132} 1542 
59 | 9133) 1545 
60 9134} 1548 


eee eee eee ee ee) ee ee ) be ee ee ey een 


Log. S.!Log. T.Mlog. S. - TE - 5. flog. T.fLog. S.'Log. T.jLog. 8. |Log. T.fLog. 8. \bog. T.) Mi, 
£25° 


a TABLE XVI. 
LocaritHms of the ApPARENT DISTANCE. 


APPARENT DISTANCE. 


64° vl 


I ————— | —— 


207 0. oa76l1. 23860. onisil. 256010. 945911. 2743|0 9499 9499|1. Sous 9537/t. 31180. O573(L. Fe “60. 


wi eye ( 9573} 3317! 59 

‘| 7 oa 9574] 3320] 63 
3 |. 9377 9120 9575] 3323] 57 
4} 9378 9421 39} 3131} 9675) 3326) 56_ 
ae ( 22/1.257710. 9463| 1.2759} ,2944)0 .9540|1,313410.95761 63330] 55 
6 = tie peeve tr ree zy ; 947) 9540} 31377 9576) 3333] 54 
7 | 9389 9423 5 5 9577| 3336] 53 
8 | 9381 9124 9577| 3340] 52 
Nil pba At ies abe _ 9678 peal 51 


1 “O33 3 GG cea "9579 "3350 49 
F saa) 9427 9589] 3353} 48 
H 113 | . 9385 9427| 2601 9580] 3356] 47 
14 9385) 2 | 9428} 2 9581 eit 4G 


7 942 9) 2610) 9470 A a 0785 “0546 "3170) 9582 "3366 44 


16 9387 it 

17 | 9388 9430} 2613) 9471} 27953 9: 2 j 9547) 5173 9583 3370] 43 
18 | 9388 9431] 2616) 9471) 2798) aes 3373] 42 
9 9889) 2441 _ 9451 __ 2619) 9472 heat _ 3376 ai 


"3383 39 
9550 3185 9586 3386) 38 
9551 3192§ 9586). 3390] 37 

3196 et Bi nade 36 


"9588 "3400 34 
9588] 3403] 23 
9589] 34@0/' 32 
9590] 3410) 31 
“80 |0.9397/1.247 419. 9439/1 .265210 .9479|1 .2835}0. 951813 3023 9.9555|1.321510.9590/1.3413] 30 
: 9480| 2838! 9591] 3416] 29 

9481| 2841} 9591] 3420] 28 
9441} 2661} 9481] 2844 9592) 3423] 27 
9442} 2664) 9482] 2845} 9593] 3426 2 
“835 |0.9401/1. 248810 9449/1. 2667/0. 9483/1 285110. 9521 9521/1. 1.3038{0 .9558|1 .823110 959311. 3430| 25 
9443| 2670) 5 9558) 32359 9594) 3433] 24 

i 9444| 2673 $555) 32381 9584) 3436} 23 
38 | 9403] 2497) 9444] 2676 9560) 32417 9595! 3440) 22 
9403 § 9445] 26801 9560) 3244) 9595 3-443 2 


40 (0. 0.9408)¥,2503)0.9 9446/1 .2683}0.94 9486/1.2 i a -305410.9561)1 ,3248]0.9596|1.3447| 20 


9440) 2658 


41 9561) 3251) 9597] 3459] 19 
42 j 9562) 3254] 9597| 3453] 18 
1 | 42 - 9563; 3257§ 9598) 3457] 17 


_ 9563 3261) 9598 _ 3460 16 


“45 (0.940811. 1 abielo.o 9449|1 .2698{9 .9489]1 .2882)0 .9527|1.307080.9564|1.326450.9599/1.3403| 1> 

. 9599| 3467| 14 
9600} 3476] 13 | 
9601} 3473] 12 
9601] 3477] 11 
“50 (0.94111 253310 .9453|1 .271340.9492|1 . 2897/0 .9530/1. 308010. 9567/1. 928010 .9602'1.3450| 10 
| 9493) 2900 9602| 3484] 9 
9494 9603] 3487| 8 
9603} 3490| 7 
_ 9604 _8404 6 


9529 


9529 


5 

66 9457 "9031 "9534 5 9605} 3501] 4 
57 9457] 2734 9535] 31094 9606] 3504] 3 
58 | 9458] 2737) 9535] $112 9606] 3507] 2 
59 9459} 2740 $536] 3215] 9607] 3511] 1 
9459| 2743 9537 9607| 3514) @ 


ane RUIN nt Br ee lee ed 
1 a a re a 


og. S. |Log. T.| M, 


APPARENT DISTANCE. 


TABLE XVI. 5] 
LocarituMs of the APPARENT DISTANCE. 


APPARENT DISTANCE, 


66° 71° ; 

M. Log. 8. Log. Abe : Log. S.[Log. T.alog. 8 Ss. Log. T. i 
0 10.9607/1.3514}0. ooi0l1. 372110. o67aIt. 393010. o70alt. 4158{0.9730|1 4389 .9757|1.4630| 60 | | 

1 | 9608} 3518} 9641 : 9757| 4634 : 

2| 9608} 3521 Ai i 9758| 4638 

3. | 9609) 3524 42 2g £7] : 9758| 4643 

4{ 9610) 3528 | 9708 | 9732 9758] 4647 

5 |0.9610|1.3531)0.9643/1.3739)0. 10.970: .9759|1 4651 

6] 9611 9759; 4655 

7} 9611 9760) 4659 

8 | 9612) 3541} 9645 5 9760| 4663 

9 | 9612) 3545 Pits 753} 95 24 9761| 4667 
lu |0.9613/1.3548 7 : - 9706]1 .41 9640 .9734|1 .442910 .9761|1 .4671 
11 | 9613) 3552] 9646 3760) 9677 1. 9 : 9761; 4676 
12 9614) 9762| 4680] 4 
13 | 9615 9762| 4684] 
14 |_ 9615 9763} 4688 
“15 |0.9616/1.356540.9648|1. cara: 9679|1 .3991]0 .9709|1 ,421510.9737|1 .4449}0 .9763|1.4692 
16 9616} 3569 534- 9764] 4696 
17 |. 9617 23] 4 9764) 4700 
18 | 9617| 3576 : 227% | 9764) 4705 
19 |} 9618} 3575 ‘ : | 9765) 4709 
20 (0.9618|1.3593)0. 965111 .379210.968211.400910. 9711/1. 4234 4234)0 .9739|1.446910.9765|1.4713 
21 | 9619) 3586) 9651 4 473] 9766) 4717 
22 9620} 3589) 9652} 37995 j 1 9 AT6] OTG6) 4721 
23 | 9620] 3593 3i ( 46} 4480) 9767| 4725 
24 | 9621 | 9767; 4730 
"25 |0.9621\1. 1.360010.9 965411 .381010 .9684|L. Prainaatd bs 9714/1 42: 425310 .9741|L. 448810 .97 9767|1.4734 
26 9622} 3603 i 69685 cage d d 921 9768) 4738] ; 
27 | 9622} 3607 i 9685 : i 9768| 4742) : 
28 9623 9) ‘ 9686 39} is) : 5008 9769) 4746 
29 | 9623} 3614) 9656 d 4) 9769) 4751 
30 |0.9624|1 .3617{0. 9656|1 .382810 .9687|1 .4046)9 .9716)1 .4273}0.9743]1 .4509)0 .9770/1 .4755 
31 | 9625 : ; | 9770| 4759 
32 | 9625 | 9770) 4763 
33 | 9626] 3627 ‘ 3 ; | | 9771) A767 
34 9626} 38631 : 288} 25) 9771) 4772 
35 |0.9627|1.3634/0. oc59ir 3 3846/0 .9¢ 9689]1 .4065)0 971811 429210. 0.9746|1 .452940 977211 .4776 
36 | 9657] 3638 $9 | 9719) 4296 } f 9772) 4780 
37 | 9628} 3641 3853} 1 9719) 4300 | 9773] 4784 
38 | 9628] 3645 } 9720) 4304] 41 9773] 4788 
39 | 9629) 3645 9 ole | 9720 | - 45454 9773) 4793 
40 |0.9629|1 .365210. 9661/1 .386410 11/0. 9748/1. 454910 .9774|1 .4797 
41 | 9630] 3655 9692 “4087 ‘9721 “4315 3g 9774| 4801 
42 | 9631) - 9693 | 9722) 4 9775| 4805 
43 | 9631 j | 9775) 4810 
44 | 9632|) 3666 ie fe) 2 d 4565) 9775) 4814 
45 |0.9632|1 .3669]0. 9664/1 .3582)0 .9694|1 .4102)0.9723]4 433110 .9750]1 “456080 .9776/1. 4518 
46 | 9633 364] $885 9723 | 9776| 4822 
47 |} 9633 G} 9724) 4338] 9751 i 9777| 4827 
48 9634| 3679) 9665 4113] 9724! 43493 9751 SSif O777| 4831 
49 | 9634] 3683 3} 38961 $696 } 9725) 4346; 52 Sf 9778) 4835 
50 |0.9635|1 .3686)0 . 9667/1 .3900)0. 9697 |i .4121}9 ,9725]1 .435010. 9752/1, 458990. 9778]/1 .4839 
51 $635 7 ¢ 241 9726) 43564 Bi 593) 9778) 4844 
52 | 9636) 3693] 9668 f 9698 28) 9726 598) 9779| 4848 
53 9636} 3697 3 B { | 9727| 4362] 54 302) 9779) 4852 
54 __ 9637 5 9699 ALG 9 9727 366} 54, 46061 9786| 4857 
55 |0.9638|1.37 370410. 96691 .3918)9 .9699|1.4139]0 97281, mal 1.4610{0 .9780|1. 4861 
56 | 9638] 3707 ’ 9700} 41431 9728] 437 f {G149 9780) 4865 
57 | 9639] 8711 5h 9700; 4147] 9728 oes 5 lef 9781] 4869 
58 | 9639] 38714 7 Of 9701} 4151] 9729) 4381 56 322) 9781] 4874 
59 | 9640) 3718] 9671] 39321 9701] 41541 9729} 4385 + 9782) 4878 


60 9640 I3S6§ 9702} 4158) 9730 ot act Mk : ] __ 9782 __ 4882 


52 TABLE XVi. 
Locarituns of the APPARENT DISTANCE. 


APPARENT DISTANCE.’ 


‘ 15 .o887{1 6366 
"9850 "5725 9888} 6372) 59 


1} 9782 4887 "9806 5151 “9829 


2] 9783! 4891} 9807} 5156] 9829 9850} 5730 : St 69888] 6378] 58 
3 9783} 4895] 9807) 5160] 9829 9850} 5735 9888) 6384) 57 
4 9784| 4899§ 9807} 5165} 9830 9851 9888| 6389) 56 
5 (0.97841 L.4904)0 . 9808/1 516510 .9830)1 .544910 .9851/1 .5745]0. 9871/1 .6059}0 .9889/1.6395] 55 
6 | 9785} 49081 9808} 5174) 9831) 5454{ 9851 9889| 6401] 54 
7 9785} 4912§ 9809) 5178) 9831 9852 9889} 6407] 53 
8 | 9785) 4917) 9809) 5183] 9831 9852 9890| 6413) 52 


9 | 9786) 4921 __ 9809 adhd __ 9832 __ 5468 _ 9852 
“Yo |0. 9786/1 .492 4925 
Vi 9787} 4930 
12 | 9787; 4934) 9811 5201) 9833} 54831 9853 


9890} 6419) 51 


$890] 6450} 49 
9891} 6436) 48 
9891; 6442) 47 
6108; _ 9891 _ 6448 46 


16 9789 "4951 "9812 " 5219) 9834 "5502 "9855 "9874 6119 iene "6459 44 
17 | 9789) 4956) 9812) 5224) 9835| 5507} 9855 4) 6125) 9892) 6465) 43 
18 | 9789} 4960} 9813! 52291 9835 5| 6130) 9892) 6471) 42 
19 | 9790} 4965] 9813) 5233 _ 9835 5516] 9856) 5816 6136) 9593) 6477) 41 


20 |0.9790|1 . 496910 .9814|1.5236(0 .9836|1.552110 .9856|1.5522(0.9875/1.6141]0.9893|1.6483| 40 
21 | 9791! 49731 9814} 5242) 9836] 5526] 9856) 5827] 9876) 6147] 9893} 6489} 39 
22 | 9791| 4978} 9814] 5247] 9836 9857| 5832) 9876] 61521 9894) 6495] 38 
23 | 9791| 4982] 9815} 5252] 9837] 5536) 9857 9876 6158 9894} 6501] 37 
24} 9792) 4986) 9815) 5256) 9837 _ 5541 _ 9857 9894! 6507! 36: 


—_——————— | ————_————— J | | 


"25 |0.9792|1.4991]0 .9815]1.5261}0.9837|1 .6546)0.9858 9858]1 .58474{9.9877|1.616910 .9894)1.6513) 35 
26 9793} 4995] 9816) 5265; 9838 9858| 5853] 9877) 6174) 9895) 6519) 34 
27 9793} 5000) 9816) 5270; 9838 9858] 5858) 9877) 6180) 9895] 6525) 3: 
28 9793} 5004) 9517) 5275) 9838 9859| 5863] 9878} 6155) 9895] 6521) 32 
29 | 9794) 5008) 9817) 5279) 9839 9859} 5868} 9878) 6191) 9896) 6536) 31 


30 0.979411 .501310. 981711 598110 9999011 557010 985011.5975 


30 {0.9794|1 5013/0. 981711 .528 110 .9839/1.5570(0 .9859|L.5873)0 .0875/1.619610 .9890|1.6542| 30 
31 | 9795! 5017} 9818} 52891 9839] 55751 9860 9879} 6202) $896) 6548] 29 
32 | 9795} 5022] $818} 5293] 9840] 5580] 9860} 5884) 9879) 62051 9896) 6554] 28 
33 {| 9795] 502G 9818! 52908! 9840] 55851 9860 i 9897| G560| 27 
34 | 9796! 5030) 9819} 53031 9840} 5590} 9861 62191 9897| 6566) 26 
35 |0.9796/1 .5035]0 .9819/1 .530770.9843/1 .559510.9861|L.590010. 9850/1 .6224]0.9897/1.6572| 25 
36 | 9797| 50391 9820! 53124 9841 9880} 6230] 9897) 6578] 24 
37 | 9797| 50441 9820] 53178 9842 9880] 6236] 9898| 6584] 23 
38 | 9797) 5048] 9820) 5321) 9842) 5610) 9862 G241} 9898) 6591] 22 
39 | 9798] 5053} 9821] 5326 9842 6247] 9898} 6597} 21 


AY 9799| 5 9821) 5335] 9843 
42 9799} 5066) 9822) 53404 9843 
43 9799) 5070, 9822) 5345] 9844 
44 9800) 5075] Bes __ 5350) eae 
45 |0.9800)1.5079 
46 9801} 5084 9823 reo 9845 "5649 


9882! 6258] 9899) 6609) 19 
9882) 6254] 9899; 6615) 18 
9882) 6269] 9899) 6621) 17 
erin icnthy __ 9900 6627) 16 


"9865 "9883 "6286 “8080 "6639 14 


47 9501} 5088) 9824 53631 9845] 56541 9865 9883} 6292] 9901) 6645] 13 
48 9801} 6092] 9824] 5368 845} 56597 9865 9884] 6295) 9901) 6651] 12 
49 9802| 60971 9824) 53731 9846) 5664] 9866 9884| 6303f 990] 6657| 11 
50 {0.9802/1.510210 .9825|1 537810 .9846|1 .5669]0. 9866/1 .5975]9 .9884/1 .630019 .9901)1.6664) 10 
al 9802}; 5106] 9825) 5382) 9846} 5674) $866] 5984) 9885) 63154 9902) 6670) 9 
52 9803) S111} 9826) 5387 9847| 5679] 9867 9885| 63201 9902} 6676) 8 
53 9803] 5115— 9826] 5392] 9847] 5684] 9867 9885| 6326) 9902) 6682) 7 
54 9804| 5120§ 9826} 5397) 9847} 5689} 9867 9885| 6332) 9902! 6688) 6 
55 [0.98041 .512410 9827/1 540140. 9848/1 569410 .9868|1 .6005]0 .9886 1.6335}0.9903/1.6694|) 5 
56 9804) 5129) 9827} 540 9848} 5699) 9868 9886| 63434 9903) 6700] + 
57 9805) 5133] 9827} 5411f 9848] 5704] 9568 9886} 63499 9903) 6707) 3 
58 9805] 5138] 9828] 5416) 9849] 5709] 9868 9887| 6355) 9904) 6713) 2 
59 9806} 5142 828] 54208 9849] 5714) 9869 9887| 63618 9994; 6719) 1 
60 9806) 5147) 9828] 54251 9849} 57191 986° 9887} 6366) 9904) 6725) 0O 
4 fe Log. S. |Log. 'T. Log. S. Log. T.fLog. S Log. T.og. hog. S. Log. FP Aoe. 5. Log. T. [Log. S.. Ss. |Log. rT, M. 


107° 106° 303° 102° 


105° 104° 


APPARENT DISTANCE, 


TABLE XVI. 53 
Locaritums of the APPARENT DISTANCE. 


APPARENT DISTANCE, 


“0 lo. 99341. 7537/0. 0.9940l1 80030. y9958}1 .852210 .9968|1.9109] Go 
1 9968| 9119] 59 
2 8540} 9968| 9129] 58 
3 8550) 9968| 9140] 57 
4 | 9905] 6750) 9920] 7141 58] 85591 9968} 9151! 56 
5 ee eh oaailiciasl0-aoss|icreralo-poay|tsoialo o0es| 1 azos\o-oonali-o161 55 
6 | 9906} 6763) 9921 7581} 9947| 8052) 9959] 8577) 9968] 9172) 54 
7 9969| 9182] 53 
8 9969} 9193] 52 
9 | 9969} 9204] 51 
10 10.9907|1.678810 .9922|1.7181)0 .9936|1.7611[0 994811 .8085]0 .9959|1 .8615}0 9969/1 .9214] 50 
11 4) 9969] 9225] 49 
12 994: 333) 9969] 9236] 48 
13 31 9969] 9246| 47 
14 9970| 9257] 46 
15 |0.9908|1.6819]0 .9923 9923/1.7216 0.9937|1.7649]0.9949]1 .8127)0. 9960! . 866210 .9970|1.9268] 45 
16 9970} 9279] 44 
17 9970| 9290 43 
18 9970} 9301] 42 
19 9970| 9312] 41 
20 10.9909|1 .6851/0.9924|1.7250|0.9933|1 .7687)0 9950/1 817010. 9961/1 .8709}0.9971) 1.9322] 40 
21 9333| 39 
| 22 9344] 38 
| 23 9355| 37 
| 24 9367| 36 


26 | 9911 9971} 9359) 34 
27 9972} 9400) 33 
28. 9972} 9411] 32 
29 9972 0422 31 


31 9972) 9445) 29 
32 9972) 9456) 28 
33 9972; 94167) 27 
34 __ 9978 __ 9479 25 


—— | —- | J 


35 |0.9913/1. .9928/1. 7356)0 .9' 9941|1.7803]0.9953|1. 1.8298}0.9 9964|1.8855}0. 0.9973)1.9190] 25 
36 | 9913) 6954 9973] 9501} 24 
37 | 9914) 6961 9973) 9513) 23 
38 | 9914) 6967 9973) 9524) 22 
39 | 9914) 6974 9973 oe 21 


‘9974 9559 19 
9974| 9570! 18 
9974| 9582) 17 
ahaha 9598 16 


41 | 9915| 6987 
42 | 9915) 6994 
43 | 9915} 7000 
44 | 9915) 7007 


46 | 9916) 7020 
9916) 7027 


9974 9617 14 
9974} 9629) 13 


48 9975| 9640] 12 
49 9975| 9652] 11 
50 |0.9917|1.7047{0.993 1/1. 746110 .9944|1.792210. 9956/1.8431)0 .2965]1, -9975|1.9664| 10 
51 9975] 9676] 9 
52 |. 9975} 9688] 8 
53 9975} 9700] 7 
54 9975| 9711] 6 
55 |0.9915|1 1.905740. 9975|1.9723] 5 
56 9976} 9735] 4 
57 9976| 9747| 3 
58 9976} 9740] 2 
59 9976] 9772) 1 
60 9976] 9754] 9 

Log. 8. |Log. I'.Wog. 8. |Log. T.jLog. 8. |Log. T.jlog. S. |Log. I. fLog. 8. |Log. T.) M. 

96° 


APPARENT DISTANCE, 


ES Ee a cL) ee a ee Ce een TEED IWeY SERENE Wb. eee eee 
A AASENBLE SOTTO PI BNL TEES GALE ALIENS BLT) YES SOT LEER: PCE I SES Fe A a et RE 
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TABLE XVi. 
Locaritums of the AppaRENT Distance. 
APPARENT DISTANCE. p 
$40 87° S89 Bg° : 
M. |Log. §. |Log. T.Jhog. 8. |Log. T.JLog. 8. |Log. T.| Log. S.|Log. T.JLog. 8. |Log. T. Log. S. Log. Tr) 
© |0.9976]1.9784]0. 9983]2.. 0580}0, 9989]2. 155410, 9994|2 .2806)0. 9997/2, 1569}0 .9999/2.75381] 60 
1| 9976 9989} 15721 9994] 2830] 9997| 4606) 9999] 7654] 59 
21] 9976] 9808 1590] 9994] 2855 9997 4642) 9999| 7728 58 | 
3 | 9977 9994] 2879] 9997] 4679] 9999] 7804] 57 | 
4| 9977] 9833 9994) 2904) 9998] 4717] 9999] 7880] 56 | 
5 |0.9977|1. 98450. 9984/2 0654 0654)0. 990012.1645 1645)0.9994|2 292910 .9993|2 .4754}0. 9.999912.7959 55 | 
6 | 9977| 9857 9994] 2954] 9998] 4792] 9999} 8038] 54 |) 
7 | 9977 9995} 2979] 9998] 4830] 9999} $120] 53 
8 | 9977 9990 9995| 3004] 999s] 4869] 9999] 6202] 52 
9 | 9977 $990 9995} 30291 9998] 490811.0000) 8287] 51 
“To |0.9977|1.9907)0.9985|2.0723)0. .9995|2.30550.9998|2.494711 .0000/2.8373] 50 
11 | 9978} 9920) 9985 9995} 3081} 9998; 4987] 00006} 8460] 49 
12 | 9978} 99321 9985 $995} 3106] 9998] 5027] 0000) 8550) 48 
13 | 9978] 9945 9991 9995| 3132] 9998} 5067) 0000| 8641) 47 
14 | 9978] 9957 9991 9995} 31554 9993] 5108) 0000] 8735] 46 
{5 |0.9978|1 .9970)0 .9985|2 080440. 9991/2 .183510 .9995/2.3185}0 .999812.514911.0000/2.8830] 45_ 
16 | 9978} 9983 4) 9995] 32111 9998] 6191} 0000) 8928] 44 
17 | 9978} 9995 9995| 3238] 9998] 52337 0000] 9028] 43 
18 | 9978)2.0008 32644 9998] 5275) 0000) 9130] 42 
19 | 9979 9995] 32911 9993} 5318] 0000! 9235] 41 
20 |0.9979]/2. 003410 .9986|2.0882/0 99912. 193340 .9995/2 331810 .9998|2.5362}1 .0000|2.9342| 40 
21 | 9979] 00471 9986 2] 9995} 3346) 9998] 5405] 0000) 9452) 39 
22 | 9979] 0050} 9986 9995] 3373) ‘9998| 5449] 0000) 9565] 38 
23 | 9979] 0073] 9986 9995} 3401] 9998] 5494] 0000) 9681) 37 
24 | 9979] 0086] 9986 9996} 3429] 9998] 55391 0000] 9799] 36 
25 |0.9979|2.0099 .2033}0 9956/2. 315610 .9998)2.5584]1 .00002.9922| 35 |. 
26 | 9979] 0112) 9986 9996] 3485} 9998} 5630] 0090/3.0048! 34 | 
27 | 9980] 01251 9986 9996] 3513] 9998] 5677] 0090] 0177] 33 
28 | 9980] 0138} 9986 9996] 3541] 9998} 57251 0000] 0311) 32 |) 
29 | 9980] 0151] 9986 9996] 3570) 9995} 5771) 0000] 0449) 31 
30 |0.9980|2.016440 9987/2.1040}0.9992|2.2135)9 .9996|2. 359010. 9999'2 581941 .0000|3.0591| 30 
31 | 9980] O17s} 9987 56] 9996] 36281 9999] 586} 0090); 0739] 29 
32 | 9980] O191f 9987 9996} 3657} 9999] 5917] 0000} 0891] 28 
33 | 9980} 0203] 9987 9996} 36871 9999] 5967] 0000} 1049| 27 
34 | 9980] 0215] 9987 9996] 3717} 9999] 6017] 0000} 1213] 26 
35 [0.9981 |2;0231]0.9987|2. 112210 .9992|2.2240{0 9996/2 .374610 . 9999/2. G06S]1.0009)3 1383] 25 
36] 9981 9996, 3777] 9999] 6119} 0000) 1561] 24 
37 | 9981 9996} 3807} 9999] 6171] 0000) 1745| 23 
38 | 9981 9996| 38371 9999] 6224] 0000] 1938] 22 
39 | 9981 9996] 3868} 9999] 6277] 0000] 2140] 21 
40 |0.9981/2. 2.0299)0 .9 eae 1205}0 .9993/2. .9996|2. 389910 .9999|2. 633141 0000/3 2352) 20 
41} 9981 9996| 3930] 9999) 63867 0090) 2575) 19 
42 | 9981 9996} 3962{ 9999] 6441] 0000] 2810] is 
43} 9982 9997} 3993] 9999] 64974 0000] 3958} 17 
44 | 9982 9997} 4025] 9999! 6554} 0000) 3322] 16 
45 (0.998212 036740 9988/2. 1289{0 .9903|2.2155;0 .9997|2.4057}0 .9909 2,601 If! .0000|3.3602| 15 
46 | 9982} 0381} 9988] 1306{ 9993} 2480] 9997] 4080} 9999! 65704 0000] 3901] 14 
47 | 9982} 0395f 9988] 1324] 9993) 2502] 9997] 4122) 9999] 6720} 0000) 4223) 13 | 
48 | 9982} 0409, 9985] 1341] 9993] 2525} 9997| 4155) 9999] 678L} 0000]. 4571} 12 
49 | 9982] 0423) 9988} 1358{ 9993] 2545) 9997} 4188] 9999| 6850} 0000) 4949) 11 
50 |0.9982/2.0437}0 . 998912 .1376,0 .9993|2.257 1[0.9997|2. 42211) .9999 2.691 1fL .0000|3.5363] 10 
51 | 9982} 0451 9993] 25941 9997] 42545] 9999] 6974} 0000) 5820) 9 
52 | 9983] 0466 9993] 2617] 9997] 4289] 9999} 7037) 0000) 6332] 8 
53 | 9983] 0480 9994] 2640] 9997] 4323] 9999] 7101} 0000) 6912] 7 
54 |. 9983] 0194 | 9994] 2663} 9997] 4357] 9999] 7167} 0000] 758i] 6 
53 10.9903/2.050c(0 .9900'2 14644) .9904/2 265710 .9997|/2.439240 9990 2. 2.723241 .0009/3.8373] 5 
56 | 9983] 05231 9989] 1482] 9994] 2710) 9997| 4427] 9999; 7300} 0000] 9342) 4 
57 | 9983] 0537] 9989] 149%) 9994] 2734] 9997] 4462} 9999, 7364] 0000/4.0592| 3 
58 | 9983] 0552] 9989} 15171 9994] 2758] 9997| 4497] 9999] 743s{ 0000] 2352] 2 | 
59 |. 9983} 0566] 9989] 1535} 9994} 2782] 9997] 45331 9999! 7509§ 0000] 5363} 1 
60 | 9983] 0: 9989] 1554}. 9994 9997| 4 9999! 75814 0000 
Log. S. |Log. T og. S$. |Log. T..Log “re Log. S. Log. T.| M 
95° g1° gue 


APPARENT DISTANCE, 


TABLE XVII. 
Locaritums of the First and Seconp CoRrRECTION. 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 90°. 


2 DEGREES. 


0198 
0198 
0199 
0199 


0200 
0200 
0176} 0201 
0176) 0201 


0179 “0204 
O179} 0205 
0180} 0205 
0186] 0205 


0181] 06207 
018i] 02067 
0182} 0207 
ble 0208 


0208] 0234 
0209] 0234 
0209) 0235 
0210) 0235 


0185} 0211 
0186] 021] 
0186} 0211 
O187| 0212 


0188} 0213 
0188} 0213 
__ 0189 __ 0214 __ 0239 


"0215 

C190} 0215 

0196} 0216) 06241 
0216) 0241 


0192} 9217] 0242 
0192; O217| 0248 
0192} 0218] 0243 
_ 0193 0218 0244 


his 
0194 0219 
0194) 6221 
0195] 0220 


0196} 0221 
0196} 0221 
0197} 0222 
0197) 0222 
0197} 0223 


ary ae Ws Ge 


J DEGREES. 


When the Apparent Distance is fess than 90°, the Second Correction is to be taken from the Bottom. 


56 TABLE XVII 
Locaritums of the First and Seconp CORRECTIONS. 


The First Correction is always to be taken from the Top, and also the * Hecend, when the 
Apparent Distance is greater than 90°, 


2 DEGREES. 
13/ 14’ 15/ 16! BGs 18’ 19° 20’ 21’ 22' 


ES Ee, ER REE ACI REE | PPE ET PE AE OE MES gre —_— ——_ 


0326} 0353) 0379) 0406). 0132 0459} 0485} 0512] 0540} 0567) 0595] 58 
0327} 0353} 0379} 0406) 0433} 0459} 0486! 0513] 0540) 0568} 0595) 57 
0327} 0353] 0380} 0406} 0433) 0460) 0486 __ 9513 0541) 0568} 0596] 56 


—-—]}~ n _—_—_—— | 


.0328|1.0254|1.0380|1.0407/1.0434|1. 0460/1 .0487|1.0514|1.0541/1. 0568/1 .05 0596 
0328} 0354) 0381) 0407}. 0434) 0461]; 0487] 0514) 0541) 0569) 0596 
0329} 0355} 0381} 0408} 0434) 0461) 0458) 0515} 0542) 0569) 0597 
0329} 0355} 0381} 0408) 0435) 0462) 0488} 0515] 0542} 0570} 0597 
0329] 0356} 0382} 0409 __ 0435 0462} 0489) 0516 __ 0548 0570) 0598 


a es anes) pe meee ee 


.0304/1.0330]1.0356|1.0382)/1 .0409)1. 1, 0436|1.0462|1.0489|1 .0516|1.0543|1.05 057111.0598 
0304] 0330] 0356) 9383) 0409) 0436} 0463) 0489] 0517) 0544} 0571) 0599 
0331] 0357; 0383] 0410; 0437] 0463} 0490} 0517} 0544] 0572] 0599 
0331] 0358} 0384; 0410] 0437; 0464) 0490) 0517] 0545) 0572) 0600 
0306| 0332} 0358} 03384) 0410} 0438} 0464) 0491; 0518] 0545} 0573) 0600 


em Wh = So 


SME 


0333} 0359} 0385) 0411) 0438] 0465} 0492) 0519] 0546] 0573) 0601 
0333] 0360} 0385; 0412} 0439] 0466] 0492) 0519) 0546} 9574) 0602 
0333] 0360} 0386; 0412) 0439] 0466) 0493) 0520) 0547| 0574] 0602 
mt 0361 al 0413 __ 0440 0466 __ 0498 __ 9520 Sa ald __ 0575 __ 0602 


0335 0361 "0387 0414 0440 “0467 
0335] 0362) 0388) 0414) 0441} 0465 
0336] 0362; 0388) 6414) 0441; 0468 
0362} 0388} 0415} 0442} 0469 


0521 "0548 0576 "0603 
0521} 0549]. 0576) 0604 
0522} 0549} 0577 
0522! 0550) 0577 
ae 


0363] O35S9| 0416 0551); 0578 
0337| 0363} 0590) 0416] 0443 0551) 0579 
0338} 0364| ©0390) 0417 0552| 0579 


0364| 0391} 0417; 0444 ; 498} OF 0552 __ 0579 


—_ | ——_——_— _ | [| OO OOOO SF "| OO ' eee 


0339} 1 .0365/1.0391}1.0418)1.0444)1 .0471)1. .0525|1.0552|1.05 0580|1.0603} 30 | 
0365} 0392) 0418) 0445 0553} 0580] 0608] 29 | 
0366} 0392) 0418) 0445 0553} 0551] 0609) 28 
0366} 0392} 0419) 0446} 0472 j} ©0554]; 0581) 0609) 27 
0366] 0593] 90419) 0446 


0555} 0583) 0610} 24 
0556; 0583) 0611) 23 


0367| 0394) 0420) 0447 
O368} O591) O421) 6447 
0368; 0395} 0421) 0448 0556) 0584) O611} 22 
0369; 0395] 0422; 0448 0557} 0584) 0612) 21 


3/L.0369/1.039511.042211 .0449]1.0475]1.0502|1.0530|1.0557|1 .05 0585/1. 0612] 20 
0370) 0396) 0422} 0449) 0476; 0503 0557} 0585] 0613) 19 
0370} 0396} 0423) 0450) 0476) 0503 0558} 0585! 0613) 18 
0370} 0397} 0423; 0450) 0477); 0504) 0531) 0558] 0586) 0614| I7 
0371} 0397; ©0424) 04560) 0477} 0504) 0532] 0559) 0586} 0614| 16 


1.0319|1.0345|1.037111.039s|1 .0424|1.045111.0478/1.050511.053911 055011 048711 0615! Ja” 


-0345/1.0371/1.0305/1.0424/1.0451]1 .0478/1 .0505|L.0532/1.0559/1.0587|1.0615| 15 | | 
0372} 0398} 0425) 0451 ) 0560} 0587) 0615) 14 | } 
0372} 0399] 0425 0560} 0588} 0615} 13 
0373} 0399] 0426 ‘ 0561| 0588} 0616} 12 
0373; 0399] 0426) 0453 0561} 0589) 0616) II 


0374| 0400) 0427) 0454 
0374| O401} 0427) 0454 
375| 0401; 0428) 0454 

6375} 0402) 0428) 0455 


0480) 0507 pir 
0481; 0508) 0535 
0481) 0508} 0536 

0482} 0509) 0536 


0563} 0591) 0618} 7 
0563) 0591} 0619) 6 


0564) 0592} 0620) 4 
0565) 0592) 0620) 3 


0376) 0403) C6429) 0456 
0377} 0403) 6430] 0456 


0483) 0510) 0537 
0483 pened 0537 


0351} 0377} 0403) 0430) 0457) 0484) 0511) 0538] 0565) 0593) 0621) 2 
0351] 0377} 0404) 0430) 0457) 0484) 0514] 0538) 0566) 0593) 0621) 1 
352| 0378] 0404) 0431) 0458] 0484} 0512) 0539) 0566} 0594) 0621) 0 
46 45! 44’ |) 43’ 42! AY’ 40’ 39/ 38’ 37’ |..36' | S. 


. 7 DEGREES, 
: \ When the Apparent Distance is dess than 90°, the Second Correction is to be taken from the Bottom. 


TABLE XVII. 57 
Locarivums of the First and Sreconp CORRECTIONS 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 90°. 


2 DEGREES. 


26' 27/ 28! 29! 30’. | 31’ 
0621\1 .0649|1. 0678|1 .0706|1.0734]1.0763|1 .0792|1 .0821|1 .0850/1 .0880|1. 0909|1 .0939 
0678} 0706) 0735) 9763) 0792) 90821 
0678} O707| 0735) 0764) 0793) 0822} C851 
0679) O707| 0736) O764)| 0793) 0822]; 0852) 088] 
0679| 0708) 0736} 0765| 0794} 0823} 0852} 0852) O911 
1.0652|1.0580}1 .0708)1L.0737|1 .0765|1 0794/1 .0823]1 .6853]1. 0882/1 .0912)1 .0942 
0680) 0709) 0737) O766) 0795) 0824) 0853 
0681] 0709) 0735) O766| 0795} 0824 
0681; 0710) 0738) 0767) 0796) 0825 
0682) 0710) 0739} 0767| O796) 0825 
1.0654/1.0682/1.0711)1.0739|1.0768|1,0797)1 .0826]1.0855|1.0884|1 0914/1. 0944 
0683} 0711; .0740| 0768) 0797! 0826 
0683} O711) 0740) 0769) 0798) 0827 
0684} 0712) 0740} 0769) O798) 0827 
0684] 0712) 0741; 0770) _0799) 05828 


‘15 |1.0625|1.0656/1.0685|1. 1.0713 1.0741/1.07 .0770|1.0799)1.0 0828]1.0 0857|1.0887 0887|1.0917|1. Uoe7 
0713; 0742 

0686} 0714) 0742) 077% 

0714) 0743} O772| 0801 

punyee 0686 OF5t _- 9748 Sistce 


eb 0687 0716 “Oras 0773 0802 "0831 
0632} 0660) 0688} 0716) 0745] 0774) 0802) 0832 
0688} O717; 0745) O774| 0803} 0832 
0689 0717 0746 __ 0774 0803} 6533 
“25 [1.0633|1.0661/1.0689|1 .0718 1.0746|1.0775/1.0804|1.0833|1. 086211. 6 G892/1. T0923]. 0952 5b) 
0690} 0718) 0747; O775) 0804) 0834 
0690} 0719) 0747| .0776) 0805} 0834 


0719) 0748) O776) 0895 
aegee 0748 0777 __ 9806 


0721) 0749 0778 0807 
0721; O750| O778) 0807 
0721) 0750) 98779) 0808] 0837 
0722) 0751; 9779) 0808 iat 


0666} 0694) 0723, 0751 "0780 "0809 “0838 
0723; 0752) 0781! 0810 
0724' 0752} 0781; 0810) 0839) 0869} 63899 
0696} 0724) 0753) 0782) 0811 


0697| 0726) 0754; 0783} 0812] 0841 
0670} 0698} 0726) 0755] 0784) ©6813} 0842) 0871 
0670} 6698) 0727) 0755) 0784) 0613 __ 0842 0872 
“45 |1. 1.0643|1.0670 0670/1 .0699|1.0727)1.0756|1. 0785|1 .0¢ 0814|1.0843|1. 0872)1.0902/1. o932}1 09 ove2 i? 
0699} 0728) O756| 0785) 6814} 0843} 6 
0700| 0728) 0757) O786) 0815} 0844) 0873 


0672} 0700; 0729! 0757) O786) 0815 
; 7 8729 __ 9758 Pe __ 0816) 0 


0702) 0730. "0759 "0787 "0816 
0702) 0730, 0759) 0788) 0817 


0703) 90731; 0760) 90788) 0817 0876} 0906 0936 0966 
0703) 0731; 0760] 0789) 0813} 0847| 0877 
1 .0647|1.0675]1.0703/1.07321.0761|L.078911, OS1c|1.0848|1. i .0877|1.0907|1.0937|1 .0967 
0704| 0732, 0761} 0790; 0319] 0848! 0878 
0704) 0733) 0762) 0790) O819| 0849} 60878 
0705, 0733) 0762) O791| 0826] 0849} 0579 
0705} 0734) 0762) O791) 6820) 0850] 06879 
0706; 0734) 0763) 0792) 065821) 0850} 0880 


32! | 3H 30! 29/ 
7 DEGREES, 
When the Apparent Distance is less than 90°, the Second Correction is to be taken from the Bottom. 
eA SLE AE RESO ADEE ALTACE EE: 


58 TABLE XVII. 
Locaritumns of the First and Srconp CorkEcTIONS. 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance ts greater than 900. 
2 DEGREES. 

42’ 43! 44! 45/ 


1154) 1186} 1218} 1250 
1155| 1187} 1218} 1250 
1156; 1187) 1219) 1251 

1156) 1188] 1219 


1126} 1157; 1189) 1221 
1126) 1158} 1189) 1221) 1253 
1127; 1158] 1190) 1222) 1254 


_ 1159 1190 1c Fawn i 


11 "1128 "1160 ‘1191 aah ask 

12 1129} 1160} 1192} 1224] 1256 

13 1129} 1161} 1192] 1224 

14 1130| 1161) 1193] 1225 

15 1.1130/1.1162/1.1193/1.1225}1.1257/1.1290/1L.1322 
16 1131} 1162! 1194] 1226 

17 1131} 1163} 1195] 1226 

18 1132} 1163} 1195] 1227 

19 1132} 1164) 1196] 1227 

20 1.11331. 1164/1.1196/1.1228]1 .1260/1.1292]1.1325 
21 1134] 1165} 1197] 1229) - 

22 1134] 1165] 1197] 1229 

23 1135} 1166} 1198] 1230 

a4 1167] 1198] 1230 


1, 1073/1.1104)1, 11671 1199/1 .1231/1. 1263/1 .1295/1.1323 
1043) 1074; i105 1162! 1199} 1231) 1264] 1296 
1044} 1074) 1105) 1137| 1168) 1200) 1232| 1264) 1296) 1329 
1044] 1075 Hoe) 1137| 1169: 1200] 1232} 1265} 1297} 1329); 


sa 1169) 1201{ 1233 an 1297 aeee 


ee eee 


.0982|1.10i2 

1013 
0983; 1013 
,28 | 0983; 1014 
29 | 0984} 1014 _ 1045] ety 1706 


"1266 "1298 1331 


ol 0985 ‘1016 1046 1076 1108 1139 1170 “fa02 1234 
1267} 1299} 1332 


32 6985} 1016} 1046} 1077; 1108) 1139) 1171) 1202} 1234 
33 0986} 1017; 1047) 1078; 1109) 1140) 1171} 1203) 1235 


1267} 1300] 1332) ¢ 
34 0986 _ 1017 1047 1078) 1110| 1140 _ ive 1204| 1235) 1268 1300 1333 


35 |L.0987|1.1018|1.1048|1.1079/1.1210,1.1141]1.1172/1.12 1204|1.1236/1.1268}1. 1.1301|1, 1333] 25 
36 0987; 1018} 1048) 1079) L111] 1141} 1173) 1205] 1237) 1269) 1301) 1334 
37 0988} 1019} 1049; 1080; 111; 1142) 1173) 1205} 1237; 1269; 1302) 1334 
38 0988} 1019; 1049; 1080) 1112) 1142) 1174) 1206) 1238] 1270} 1302) 1335 
39 0989 1020 1050; 1081 vite bP 1143 wna __ 1206 __ 1238 _ 1270 oe" oees 


——— | sj 


"1271 "1304 1337 
1272} 1304) 1337 
1273} 1305) 1335 


"1021 1051 1082 “1113! W144 ‘W175 1207 “1989 
1021} 1051) 1082) 1113) 2145) 1176) 1208] 1240 
1022} 1052] 1083; 1114) 1145} 1177} 1208] 1240 


14 | 0991 1022) 1052 1083; 1114) 1146 _ Alia 1299} 1241) 1273) 13806) 1338 
“45 |L.0992}1.1023'1. 1053|1. 1084/1. 1115|1.1146|1.1178|t, 1209]1.1241|1.1274|1.1306]1.1339| 1 
46 0992} 1023} 1053) 1084) L115) 1147] 1178} 1210! 1242) 1274] 1307} 1339) | 
17 0993} 1024; 1054) 1085) 1116) 1147] 1179} 120} 1242) 1275) 1307) 1340) 1: 
48 0993} 1024) 1054) 1085) 1116) 1148} 1179; 1211] 1243! 1275) 1308) 1340 


pee _ 1308 _ 1341 


a ee | ee 


1025} 1055) 1086 ones __ 1148 _1180 _12it _ 1248 


"4277 "1309 "1349 
1277} 1310) 1343 
1278) 1310) 1343 
1278] 1311 __ 1344 


1026 1056 "1087 ‘1118 "1149 1181 ais "1245 
1026; 1056) 1087; 1118) 1150) 1181) 1213} 1245 
53 0996} 1027} 1057; 1088) 1119) 1156; 1152} 1214) 1246 
a4 _ 0996 _ 1027 __ 1057 __ 1088 _ALI9 115] _ 1182 __ 1214 yaaee 


56 0997 "1028 1058 1089 "1120 "1152 "1183 1215 “1D47 “4280 1312 "13.45 
57 0998) 1028) 1059) 1090; 1121) 1152) 1184) 1216} 1248) 1280) 1313) 1345 
58 0998} 1029; 1060; 1090) 1122) 1153) 1184} 1216; 1248) 1281] 1313) 1346 
59 | 0999) 1029; 1060; 1091) 1122) 1153) 1185) 1217) 1249} 1281) 1314) 1346 
60 0999; 1030) 1061} 1091) 1123; 1154) 1186) 1217} 1249) 1282) 1314} 1347 


22' | 21’ | 20’ | 19’ | as’ | 47’ | le | 16" 
7 DEGREES. 
When the Apparent Distance is dess than 90°, the Second Correction is to be taken from the Bottoin. 


TABLE XVI. 


LocaritumMs of the First and Srconp Corkecrrons 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 900. 


2 DEGREES, 


48! 49! 52! 53’ | 64! 

1.1347}1.1380]1.1413}1.1447/1.1481/1.1515/1.1549/1.1584/1.1619]2.1654/1.1689]1.1725 
1348} 1381 1481} 1515} 1550 
1348} 1381 1482} 1516] 1550 
1349| 1382 1482} 1516] 1551 
1349} 1382 1483| 1517} 1551 

1.1350/1.1383}1.1416|1.1450]1,1483/1.1518/1.1552/1.1587/1.1621]1.1657|1. 1692/1 .1728 
1350| 1383 1484} 1518} 1552 
7 | 1351) 1384 1485} 1519} 1553 
1351] 1384 1485} 1519] 1554 
__ 1385] 14 1486] 1520) 1554) 15 


1352 


"1353| 1386 "4487| 1521| 1355 
1354| 1387 1487| 1522} 1556 
1354| 1387 1488} 1522) 1556 
1355| 1388 1489| 1523] 1557 
1.1355|1.1388|1. 1422/1, 1455/1. 1489/1. 1523|1.1558|1.1592|1.1627|1.1663 
1356| 1389 1456} 1490! 1524] 1558 
1356} 1389 1456| 1490] 1524] 1559 
1357] 1390 1457} 1491] 1525] 1559 
1357| 1391 _1458} 1491] 1526] 1560 
“20 |1.135811.1391/1.1424|1.1458|1.1492/1.1526|1.1561|1.1595|1 .16030 1630|1. 1.1665|1.1701}L.1737 
1359] 1392 1459] 1493} 1527} 1561 
1359| 1392 1459} 1493|.-1527| 1562 
1360] 1393 1460] 1494| 1528] 1562 
1360} 1393 1460} 1494] 1528] 1563 
1.1361/L.1394/1.1427|L.1461/1. 149511.1529/1. 1563/1 
1361} 1394 1461} 1495! 1530] 1564 
1362} 1395 1462} 1496] 1530) 1565 
1362| 1396 1463} 1496! 1531] 1565 
1363} 1396 1463} 1497) 1531} 1566 
30 |1.1363|L.1397|1. 1430/1 1464/1, 1498/1 .1532/1.1566/1.1601/1. 1636/1. 1671|1.1707|1.1743 
1364] 1397 1464] 1498} 1532] 1567 
1365| 1398 1465} 1499) 1533] 1567 
1365; 1398 1465] 1499! 1534] 1568 
1366] 1399 1466] 1500] 1534} 1569 ; 
.1366/L.1399]1.1433|1.1467/1, 1500 1.1535|1.150011. 
1367| 1400 1467| 1501) 1535] 1570 
1367} 1401 1468} 1502} 1536] 1570 
1368] 1401 1468] 1502} 1536] 1571 
1368} 1402 1469} 1503) 1537] 1571 
40 |1.1369/1. 1402/1.1436|1.1469]1.1503.1. 1538/1. 1572/1 
1370| 1403 1470} 1504! 1538] 1573 
1370] 1403 1470} 1504) 1539} 1573 
1371| 1404 1471} 1505| 1539] 1574 
1371} 1404]- 1472) 1506| 1540 ma x 


1372] 1405 1473) 1507 1541 876 
1373} 1406 1473} 1507) 1542) 1576 
1373} 1406 1474; 1508) 1542) 1577 
1374] 1407 1474; 1508, 1543) 1577 
50 |1.1374/1.1407/1.1441/1.1475)1.1509)1 1543]1.1578/1.1613|/1.1648]1.16 1683|1. 1719|1.1755 
1375} 1408 é 1476} 1510) 1544|) 1578 
1376}; 1408 ‘ 1476} 1510) 1544; 1579 1649| 1684 
1376). 1409 1477, 1511; 1545] 1580 1650; 1685 
1377} 1409 3} 1477) 1511) 1546) 1580 1650} 1686 
1.1377). 1410) 1.1444/1.1478)1 .1512)1. 1546/1 .1581)1. 1616/1 .1651)1.1686:1.1722)1.1758 
1378} 1411 1478] 1512} 1547) 1581 
1378} 1411 1479} 1513] 1547} 1582 
1379) 1412 1479} 1514; 1548; 1582 4 
1379} 1412 1480} 1514) 1548) 1583 1724 
1380) 1413 1481) 1515) 1549} 1584 1725 
il’ 10/ 8! aA 6/ 5’ 


7 DEGREES. 
When the Apparent Distance is Jess than 90°, the Second Correction is to be taken from the Bottom. 


60 witht TABLE XVIL. 
LocaRitumMs of the First and Stconp CorREcTIONS, 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 90°. 


3 DEGREES. 
RR ae ea TS ale (mT mT Taam oS DEE Qari iD (TUS aa ae SSSR rom 
0! 1! 9! 3! 4! 5! 6! 7 8/ 9! 10/ By’ 


1.1761/121797|1.1834|1.1871|1.1908]1 .1946|1 .1984]1, 2022]1.2061/1.2099]1.2139|1.2175| 60 
1762| 1798| 1835] 1871] 1909] 1946] 1984] 2023} 2061] 2100} 2139] 2179] 59 
1762| 1798]. 1835| 1872} 1909) 1947] 1985] 2023} 2062] 2101] 2140| 2180] 58 
1763} 1799| 1836} 1873] 1910] 1948] 1986] 2024) 2062| 2101] 2141} 2180] 57 
1763| 1800] 1836| 1873] 1911] 1948} 1986} 2025} 2063] 2102} 2141} 2181] 56 
~1].1764|1.1800|1.1837|1.1874|1.1911|1.1949|1.1987|1.2025|1.2064|1.2103|1.2142|1.2192| 55 
1765| 1801| 1838] 1875] 1912| 1950] 19871 2026} 2064| 2103] 2143) 2152] 54 
1765| 1802} 1838} 1875} 1913] 1950} 198s] 2026} 2065} 2104} 2143] 2188! 53 
1766| 1802] 1839} 1876] 1913] 3951] 1989] 2027} 2066} 2105} 2144] 2184! 52 
17661 1803| 1839} 1876] 1914] 1951| 1989] 2028! 2066] 2105) 2145} 2184) 61 
“YO |1.1767|1.1803|1.1840|1.1877|1.1914|L.195211.1990|1. 2025|1.2067|1.2106|1.2145|1.2185| £9 
11 | 1768] 1804} 1841} 1578] 1915] 1953} 1991] 2029} 2068] 2107} 2146| 2186! 49 
12 | 1763| 1805} 1841| 1878] 1916] 1953] 1991] 2030] 2068] 2107| 2147) 2186] 48 
13 | 1769} 1805} 1842} 1879] 1916] 1954) 1992} 2030| 2069] 2108] -2147| 2187| 47 
14 | 1769| 1806] 1843] 1880} 1917) 1955] 1993/2031] 2070} 2109] 2148| 2188} 46 


“15 |1.1770|1.1806|L. 1.1843/1.1880]1. 1.1918|1.1 1955|1.1994|1.2032|1.2070|1.2109/1.2149|1.2188| 45. 
16 1771} 1807} 1844) 1881} 1918) 1956) 1994) 2032} 2071} 2110) 2149) 2189) 44 
17 | 1771) 1808] 1844} 1881] 1919} 1956; 1995) 2033) 2072) 2111} 2150) 2190} 43 
18 1772} 1808} 1845; 1882} 1919} 1957; 1996) 2033) (2072) 2111} 2151) 2190) 42 
19 | 1772} 1809} 1846} 1883} 1926) 1958} 1996} 2034; 2073) 2112} 2151} 2191) 41 


| 21 1774; 1810} 1847}; 1854} 1921) 1960 
22 1774; 1811} 1847) 1884} 1922) 1960 
23 1775| 1811} 1848} 1885} 1923) 1961} 1998) 2037| 2075) 2115) 2154; 2194] 37 

| 24 1775} 1812} 1849} 1886; 1923) 1962) 1999) 2037) 2076) 2115) 2155] 2194) 36 
25 |1.1776/1.1812]1.1849)1.1886]1 .1924/1.1962/1 .2000]1..2633|1.2077)1.2116)1.2155|1.2195] 35 
26 1777| 1813} 1850} 1887} 1924) 1963} 2000] 2039) 2078} 2116] 2156) 2196) 34 
27} 1777} 1814) 1850} 1888) 1925} 1963} 2001) 2039) 2079} 2117} 2157) 2196) 33 
28 1778|, 1814} 1851) 1888} 1926) 1964} 2001} 2040] 2079} 2118] 2157) 2197) 32 
29 | 1778) 1815; 1852) 1889} 1926) 1964) 2002) 2041) 2080) 2118) 2158) 2198) 31 


1997} 2035} 2074} 2113} 2153} 2192] 39 
1998} 2036} 2075) 2114) 2153) 2193] 38 


31 1780} 1816; 1853} 1890} 1928} 1965} 2003) 2042] 2081} 2120) 2159) 2199) 29 
32-| 1780} 1817| 1854) 1891} 1928) 1966} 2004} 2042] 2081} 2120} 2160} 2200) 28 
33 1781} 1817) 1854; 1891} 1929} 1967] 2005} 2043} 2082) 2121} 2161| 2200) 27 
34 { 1781) 1818} 1855} 1892) 1929] 1967) 2005} 2044] 2083) .2122} 2161) 2201) 26 


36 1783] 1819} 1857) 1893} 1931] 1968] 2007; 2045} 2084) 2123) 2163) 2202| 24 
37 1783} 1820} 1857} 1894] 1931} 1969] 2007} 2046). 2085} 2124) 2163] 2203) 23 
38 1784; 1820) 1858} 1894) 1932] 1970; 2008} 2046) 2085] 2124] 2164) 2204) 22 
39 1785 _ 1821 1858} 1895} 1933] 1970; 2009) 2047 _ 2086 2125). 2165| 2204) 21 


“40 |1.1785|1. 1822/1. 1859]1. 1896/1, 1933|L.1971|1.2009|1. 1.2048|1.2086|1. 21261. 2165|1.2205| 20 
41 1786] 1822) 1859} 1896} 1934; 1972} 2010] 2048] 2087} 2126) 2166} 2206) 19 
42 1786} 1823} 1860} 1897| 1934; 1972} 2010) 2049; 2088] 2127) 2167) 2206) 18 
43 1787} 1823} 1860) 1895} 1935} 1973} 2011] 2050] 2088) 2128) 2167} 2207) 17 
44 1788] 1824) 1861} 1895) 1936} 1974} 2012} 2050) 2089); 2128) 2168} 2208) 16 


—— | —__—__ —_ —_ —__ | —————_ —— 


45 |1.1788|1.1825|1. 1862/1. 1899/1, 1936|1 .1974|1 .2012|1.2051|1.2090|1.2129|1, 2169|1.2208| 15 
46 1789} 1825) 1862} 1899) 1937) 1975] 2013] 2052) 2090) 2130} 2169} 2209) 14 
AT 1789} 1826} 1863) 1900; 1938] 1975} 2014} 2052; 2091} 2130) 2170] 2210) 13 
48 1790} 1827) ©1863} 1901] 1938} 1976] 2014] 2053} 2092} 2131} 2170) 2210} 12 
49 1791} 1827; 1864) 1901) 1939) 1977| 2015) 2053] 2092) 2132] 2171) 2211) 11 


51 1792} 1828} 1865}. 1903) 1940} 1978) 2016) 2055] 2094) 2133) 2172} 2212) 9 
52 1792; 1829] 1866) 1903) 1941} 1979} 2017) 2055) 2094) 2134) 2173) 2213) 8 
53 1793} 1830} 1867} 1904} 1941] 1978] 2017| 2056) 2095} 2134) 2174) 2214) 7 
54 __1794 _ 1830 _ 1867 __ 1904 __1942 _ 1980 _ 2018 __ 2057 2096) 2135 __ 2174 __ 22i4 iG 


38 “1795 "1831 "1868 1906} "1943 "1981 
57 1795} 183 1869} 1906} 1944} 1982) 2020] 2059} 2098) 2137| 2176] 2216) 3 
58 | 1796) 1833} 1870} 1907}. 1944) 1982} 2021]. 2059] 2098] 2137) 2177} 2217} 2 
59 1797} 1833] 1870} 1908} 1945} 1983; 2021] 2060} 2099) 2135) 2178) 2218) 1 
60 1797| 1834) 1871] 1908} 1946] 1984) 2022) 2063; 2099) 2139) 2178) 2218) 0 


7157 | ge | 66’ | 64’ | 63’ | 62 | 61’ | 50° | 49" | 48’ |S. 


"2019 "2058 “3097 2136 "2176 “ani6 4 


6 DEGREES. 
w hen the Apparent Distance is less than 90°, the Second Correction is to be taken from the Bottom. 


TABLE XVII. 
Locaritums of the First and Szrconp CORRECTIONS. 


6} 


The First Correction is always to be taken frum the Top, and also the Second, when the 
Apparent Distance is greater than 90°. 


3 DEGREES. 


“Zo |1- 2239/1 .2279)1 2321/1 .2362|1 2403/1 .2445|1. 2488/1 2531 
2404| 2446) 2489) 2532) 2575 
2447| 2489] 2533) 2576) 2620) 2664) 2709) 28 
2448] 2490} 2533) 2577 


-_—— 


35 


50 


2239] 2280) 2321) 2362 
2322) 2363 
2322) 2364 
2323) 2364 


2244| 2285} 2326) 2367 


2245} 2285 


2246] 2287 
2247| 2287 
2247] 2288] 2329} 2371 
2248] 2289} 2330) 2371 


2250) 2291) 2332) 2373 
2251} 2291 


2251] 2292) 2333) 2375 
2335| 2376 
2335| 2377 


2253) 2294 
2253) 2294 
2254) 2295 
2255) 2296 


2338) 2380 
2339} 2350 
2339} 2381 
2340] 2382 
2341; 2382 


45’ | 44’ 


2256] 2297 
2257] 2298 
2258) 2298 
2258] 2299 
2259} 2300 
47' 46 


2405 
2405 


2406) 2448) 2491 


2243] 2283} 2324) 2366) 2408) 2450 
2243] 2284] 2325) 2366) 2408} 2450 


2409) 2451 


2326| 2368} 2410) 2452 


2412) 2455 
2413] 2455} 2498 


2415 


2417 


2418 


2492 
2493 
2494 
2494 


2328| 2369} 2411) 2453) 2496 
2328| 2370) 2412) 2454| 2497 


2497 


2333] 2374| 2416) 2458) 2501 


2534 


2577 


2587 


* Be acetal 
Ss. |} 12’ 13! 14! 15! 16! i 18! 19 | 20°? | 2b ¢ 22’ | 23 
0 (1. 2218|1.2259]1.2300|1. 2341/1. 238211, 2424]1 2467/1. 2510]1 .2553/1 .2596)1 . 2640/1 .2685) 60 
1| 2219] 2260] 2300| 2342} 2383] 2425] 2467) 2510) 2553) 2597| 2641) 2686) 59 
2| 2220) 2260] 2301] 2342) 2384] 2426| 2468) 2511] 2554) 2595} 2642) 2687) 58 
3 | 2220] 2261] 2302| 2343) 2384] 2426] 2469] 2512) 2555) 2599) 2643) 2688) 57 
4 | 2221| 2262] 2302} 2344] 2385] 2427] 2470} 2512| 2556] 2599) 2643) 2688) 56 
5 11 .2222|1.2262|1.2303|1.2344|1 .2386|1.2428/1 2470/1 .2513/1-2556)1 . 2600/1 .2644/1.2689) 55 
6 | 2223) 2263} 2304] 2345| 2387] 2429] 2471] 2514) 2557) 2601) 2645) 2689) 54 
7 | 2293) 2264] 2304] 2346] 2387| 2429] 2472) 2515) 2558) 2601) 2646) 2690) 53 
g | 2224] 2264) 2305] 2346] 2388] 2430] 2472) 2515) 2559| 2602) 2646) 2691) 52 
‘| 9 | 2225} 2265) 2306] 2347} 2389] 2431) 2473] 2516] 2559) 2603) 2647) 2692) 51 
| 10 1 2225/1 .2266|1.2307|L. 2348/1 2399/1 .2431/1.2474|1 2517/1 2560/1 .2604)/1 .2648)1.2692) 50 
11 | 2226] 2266] 2307]. 2348] 2390) 2432] 2475] 2517) 2561) 2604) 2649) 2693) 49 
12 | 2227| 2267) 2308] 2349] 2391] 2433] 2475) 2518] 2561) 2605) 2649} 2694) 46 
13 | 2227) 2268} 2309] 2350] 2391] 2433] 2476] 2519] 2562} 2606) 2650) 2695) 47 
14 | 2228] 2268] 2309] 2350] 2392| 2134} 2477| 2520) 2563] 2607; 2651) 2695) 46 
“Zs |1.2229]1.2269|1.2310|1.2351|1 .2393) 1. 2435]1 .2477|1.2520/1 2564/1 .2607)1 .2652/1.2696) 45 
16 | 2229] 2270) 2311) 2352) 2394) 2436) 2478) 2521] 2564) 2608) 2652) 2697) 44 
17 | 2230| 2270] 2312| 2353] 2394) 2436] 2479) 2522) 2565) 2609) 2653) 2698) 43 
18 | 2231] 2271| 2313] 2353] 2395| 2437] 2480] 2522) 2566) 2610) 2654) 2698) 42 
19 | 2231] 2272| 2313| 2354] 2396) 2438] 2480] 2523) 2566) 2610) 2655) 2699) 41 
“Do (1. 2232|1 .2272|1.2314/1.2355|1 2396/1 .2438]1. 2481]1 .2524)1 .2567/1. 2611)1 .2655)/1.2700) 40 
91 | 2233} 2273) 2315] 2355} 2397| 2439] 2482} 2525} 2568} 2612) 2656) 2701) 39 
99 | 2233} 2274] 2315| 2356} 2398] 2440] 2482| 2525) 2569) 2612) 2657) 2701) 38 
93 | 2234] 2274] 2316] 2357| 2398| 2441] 2483] 2526] 2569) 2613) 2657) 2702) 37 
24 | 2235| 2275| 2317) 2357| 2399| 2441) 2484) 2527] 2570) 2614] 2658) 2703) 36 
“Os |L. 2235/1. 2276|1 .2317|1 .2358)1 .2400)1.2442|1 2485/1 2527) .2571]1 .2615|1.2659/1 .2704) 35 
96 | 2236] 2277| 2318| 2359] 2401) 2443] 2485) 2528] 2572) 2615| 2660) 2704) 34 
97 | 2237| 2277} 2319} 2359] 2401) 2443] 2486] 2529] 2572) 2616) 2660) 2705) 33 
98 | 2237| 2278] 2320] 2360| 2402) 2444) 2487) 2530) 2573] 2617) 2661) 2706 32 
99 | 2238] 2279] 2320| 236i] 2403) 2445] 2487| 2530) 2574) 2618) 2662) 2707; 31 


2619} 2663) 2703) 29 


2621 
2621 


2631 


2665| 2710) 27 
2666} 2710) 26 


1 .2949|1.9289|1.2331|1.2372|1.2414|1.2456|1 .2499|1.2542|1. 25851 .2629|1 .2674/1.2719| 15 
99191 22901 2331] 2373| 2415] 2457| 2499| 2543] 2586] 2630} 2675| 2719) 14 
2458} 2500] 2543 


2675| 2720) 13 


2544} 2588] 2632| 2676} 2721) 12 
2588} 2632 


: 2459| 2502) 2545 
1,2252\1,2293|1.2334|1.2375|L.2417|1. 2460|1.2502|1.2545/1 .2589|1 .2633|1 .2678/1.2722| 10 
2546| 2590| 2634 


2460 


2419} 2461 


2422 
2422 
2423 
2424 
2424 


43’ 


2336| 2378] 2419] 2462 
2337| 2378} 2420| 2462 


1. 2256/1 .2296|1 .2337|1.2379|1.2421|1.2463 


2464 
2465 
2465 
2466 
2467 


42! 
6 DEGREES. 


2503 
2504 
2504 
2505 


2507 
2507 
2508 
2509 
2510 


~ AV 


2547 
2548 


2548} 2592) 2636 2681) 2725 
1.2506/1 .2549|1 .2593]1 .2637/1.2681|1.2726 


2591 
2591 


2635 
2635 


2677| 2722) It 


2678} 2723) 9 
2679| 2724 
2680} 2725 


When the Apparent Distance is ess than 90°, the Second Correction is to be taken from the Bottom. 


TABLE XVII. 
Locaritums of the First and Srconp CorRECTIONS 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 900, 


3 DEGREES, 
30’ 


"3060 "3109 3158 “3209 “$860 
3012} 3060}; 3110) 3159| 3209) 3260 
3013} 3061} 3110} 3160) 3210) 3261 
_ 3014 __ 3062 _31li 3161 eee 


2823} 2869} 2916) 2964 
3}. 2824) 2870) 2917) 2965 
ita _ 2918 __ 2965 


"3163 
3163 


"2826 “3873 "2920 "2967 "3015 
2827| 2873] 2920) 2968) 3016) 3065) 3114 
2828] 2874] 2921) 2969) 3017| 3065) 3114 
2828} 2875 2922 2969| 3018) 3066 _ 3815 


"3064 3113 


"2971 "3019 "3068 3117 "3167 
2831} 2877} 2924) 2972) 3020) 3069) 3118] 3168 
2831) 2878) 2925) 2973) 3021) 3069} 3118) 31268 
2832} 2879) 2926} 2973} 3022} 3070] 3119} 3168 


2830} 2876 "9924 


2889), 2927} 2975) 3023 
2881} 2928) 2976) 3024) 3073 
2882} 2929) 2977) 3025} 3073 


2883] 2936) 2977) 3026) 3074 


3072| 3121] 317] : 
3122] 3172 : 
3123] 3173 
3124| 3173 


3076} 3125) 3175) 3225 
3126} 3176) 3226 
3177} 3227 
Sey hae 


2931 
2932 
2933 
2934 


2979} 3027 
2980) 3028) 3077 
2981; 3029) 3078} 3127 
__ 2981 __ 30380 (eile _ 3128 


3179 "3230 
3130] 3180] 3231 
3131} 3181 
ee _ 3182} 32 


2935 3129 
2936 
2937 


__2938 


"2983 3031 "3680 
2984} 3032) 3081 
2985] 3033) 3082 
__ 2985 __ 30384 __ 3082; 


3183 "3934 
3184} 3235 
3185 
3186 


“3133 
3134 
3135 
3136 


"2039 "2987 3035 
2940} 2988) 3036 
2847} 2894) 2941} 2989) 3037 
2848] 2894) 2942) 2989) 3038 


"3084 
3085 
3086 
3087 
3188 


2991} 3039) 3088) 3138 


2851} 2898 


2944} 2992) 3040 
2945} 2993) 3041 


3089} 3138 
3090} 3139 


3188 
3189} 3240 


2852 


2898 


2901 


2902 


2946} 2993 


2947| 2995 
2948] 2996 
2949| 2997 


2950} 2997 


3042; 3091 


3043) 3092 
3044) 3093 
3045} 3094 


3046) 3095 


3144 


3140] 3190} 3241 


3142 
3143 
3143 


3192 
3193 
3192 
3194 


2904 
2905 


3146 
3147 
3148 
3148 


2951 
2952 
2953 
2954 


2857 
2858 


2999} 3047 
3000} 3048 
3001} 3049 
__ 3001 __ 3050 


3096 
3097 
3098 
3099 


2908 
2909 
2909 
2910 


2955 "3051 


2956 


"3150 "3200 
3151] 3201 

2957| 3005) 3053) 3102] 3152} 3202 

2958] 3005} 3054) 3103] 3153} 3203 

2958 .3006|1.3 30551. 1.3104|1.31 3153/L.3204 1.3254 32: 

2959} 3007! 3056) 3105} 3154) 3204 

2960) 3008) 3056) 3105) 3155) 3205 

2961) 3009) 3057] 3106} 3156} 3206 

2962} 3009) 3058] 3107) 3157} 3207 

2962} 3010) 3059} 3108} 3158} 3208 

su} 30° | 29 1° a8" | 27" | 26" 

6 DEGREES. 
When the Apparent Distance is less than 90°, the Second Correction is to be taken from the Bottom 


"2861 
2862 
2862 
2863 


"3003 
3004 


"3052 
93052 


3101 
3101 


2 12 
2912 
2913 
2914 
2915 


32’ 


2865 
2866 
2866 
2867 
2868 


cenegeeenst 


Locaritums of the First and Sreconp Corrections. 
The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 909. 
3 DEGREES. 

36’ 37' 38! | 39’ 40’ 4h’ 42! 43! 44! 45' 46/ 47’ 
1.3310|1.3362|1.3415|1. 3468/1 .3522/1.3576/1 3632/1. 3688/1 .3745|1. 3802/1. 3860]1.3919] 60 

3311) 3363] 3415) 3469] 3523) 3577) 3633} 3689] 3746] 3803) 35861] 3920) 59 

3312} 3364| 3416) 3470) 3524) 3575) 3634] 3690] 3746| 3804) 3862} 3921) 58 

$313] 3365] 3417| 3471] 3525) 3579) 3635) 3691); 3747] 3805) 3863} 3922) 57 

3313] 3365} 3418) 3471) 3525) 3580! 3635) 3692] 3748 __ 3806 3864| 3923] 56 
1.3314/1. 3366(1.34 3419|1.34 3472|1. 3526/1 3581/1. 3636|1.3693 3693\L. 1.3749|1.38 3807/1. 1.3865|1.3924 55 

3315) 3367) 3420) 3473] 3527) 3582). 3637] 3694] 3750] 3808) 3866} 3925) 54 

3316) 3368) 3421) 3474) 3525) 3583) 3638] 3695} 3751] 3809) 3867) 3926) 53 

3317| 3369) 3422) 3475) 3529) 3584} 3639) 3695} 3752] 3810! 3868} 3927] 52 

3318] 33706] 3423] 3476 __ 3530 *3585| 3640) 3696) 3753) 3811! 3869] 3928] 51 


TABLE XVII. 


When the Apparent Distance is dess than 90°, the Second Correction is to be taken from the Bottom 


63 


10 |1.3319|1.3371|1.3423|1.3477|1.3531|1 .3586|1 8641/1 .3607/1.3754|1.3912/1.3870|1.3929| £9 
11 | 3319} 3372| 3424) 3478] 3532] 3587| 3642] 3698] 3755| 3813] 3871] 3930| 49 
12 | 3320] 3372] 3425] 3479| 3533]! 3587} 3643] 3699] 3756] 3814} 3572] 3931] 48 
13 | 3321] 3373] 3426] 3480 3534] 3588] 3644} 3700] 3757] 3815| 3873} 3932] 47 
14 | 3322} 3374] 3427| 3480] 3535] 3580] 3645] 3701| 3758| 3816] 3874] 3933! 46 
15 |1.3323|1.3375|1 3428/1 .3481|1 3535/1 .3500|1.3646|1 .3702|1.3759|1 .3917/1.3875|1.3934] 45 
16 | 3324] 3376] 3429] 3482} 3536] 3591) 3647| 3703] 3760} 3818] 3876] 3935] 44 
17 | 3325} 3377| 3430] 3483] 3537} 3592| 3648| 3704] 3761| 3819 3936) 43 
18 | 3325] 3378] 3431] 3484} 3538] 3593] 3649! 3705] 3762) 3819) 3878} 3937] 42 
19 | 3326} 3379] 3431) 3485] 3539] 3594) 3649 3706] _ 3763 3879| 3938] 41 
20 |L.3327/1.3379|1.3432[1 3486/1 3540/1 .3595|1 .3650|1 .3707|1.3764|1 3821/1 .3880|1.3939| 40 
21 | 3328} 3380] 3433] 3487| 3541| 3596| 3651| 3708] 3765 3940] 39 
22 | 3329] 3381) 3434! 348s] 3542| 3597] 3652] 3709] 3766] 3823| 3862] 394i| 38 
23 | 3330] 3382! 3435 3488] 3543| 3598! 3653| 3709] 3767 3942] 37 
24 | 3331! - 3436] 3489] 3544] 3598] 3654| 3710} 3768 3943] 36 
25 |1.3332/1.3384|1 .3437|1.3490|1 .3545)1 35991 .3655|1 3711/1 .3768/1 3826/1 .3885/] .3944] 35 
26 | 3332 3438] 3491| 3545/ 3600] 3656, 3712] 3769| 3827| 3886] 3945] 34 
27 | 3333] 3386] 3438] 3492] 3546) 3601] 3657| 3713] 3770) 3828) 3887] 3946] 33 
28 | 3334) 3386] 3439] 3493] 3547| 3602| 3658| 3714] 3771] 3829| 3888] 3947} 32 
29 | 3335 3440} 3494] 3548] 3603| 3659] 3715| 3772| 3830] 3889] 3945] 31 
30 |1.3336|1.3385|1.8441/1 .3495|1.8549|1.3604|1.3000|1 .3716|1 .3773|1 .3831|1.3890|1.3949| 30 
31 | 3337] 3389] 3442) 3496] 3550] 3605| 3661] ‘3717| 3776] 3832| 3891] 3950] 29 
32 | 3338] 3390] 3443] 3497 3551/ 3606| 3662| 3718] 3775| 3833] 3892] 3951] 28 
33 | 333 3444) 3498] 3552| 3607] 3663| 3719] 3776] 3834] 3893] 3952) 27 
34 | 3339] 3392] 3445| 3499] 3553] 3608] 3663] 3720] 3777| 3835| 3894) 3953) 26 
"35 |1.3340]1.3393|1.3440|1 .3500|1 .3554|1 .3609|1 .3664|1 3721/1 3778/1 .3826]1 .3895|1.3954 25 
36 | 3341) 3393| 3446] 3501] 3555| 3610] 3665| 3722] 3779] 3837| 3896] 3955] 24 
37 | 3342| 3394] 3447| 3502] 3555) 3610] 3666] 3723| 3780| 3838] 3897| 3956] 23 
38 | 3243) 3395] 3448) 3503] 3556] 3611| 3667| 3724] 3781] 3839] 3898] 3957) 22 
39 | 8344) 3396| 3449] 3504] 3557} 3612] 3668] 3725 3840| 3899] 3958] 21 
40 |1.3345|1.3397/1.3450|1.3505|1. 3558/1 .3613|1.3669|1.3726|1 .3783|1 3841)/1,3900|1.3959| 20 
41 | 3345] 3398] 3451] 3506] 3559| 3614] 3670] 3727) 3784] 3842} 3901] 3960) 19 
42 | 3346) 3399] 3452) 3506| 3560] 3615] 3671) 3727} 3785} 3843] 3902) 3961) 18 
43 | 3347) 3400] 3453] 3507| 3561| 3616| 3672| 3728] 3786] 3844] 3903] 3962) 17 
44 | 3348] 3400} 3454] 3503] 3562] 3617} 3673; 3729| 3787| 3845] 3904] 3963) 16 
45 |1.3349|1.3401|1.8454|1, 3509/1 8563/1 .8618|1.3674|1 .8780|1 .8788|1 .8846|1 .3905|1 3964) 15 
46 | 3350] 3402| 3455| 3510| 3564} 3619| 3675] 3731] 3789| 3847] 3906] 3965| 14 
47 | 3351) 3403] 3456] 3511] 3565| 3620| 3676| 3732] 3790] 3848] 3907) 3966) 13 
48 | 3351) 3404] 3457/ 3512] 3565| 3621| 3677| 3733| 3791} 3849] 3908| 3967) 12 
49 | 8352] 3405) 3458] 3513] 3566] 3622} 3677] 3734| 3792] 3850] 3909] 3968) 11 
“60 |1.3353|1.$406|1.3459|1 .8513/1 .3567|i .8623|1.3678|1 37361 .3793|1 3851/1 .3910/1.3969] 10 
51 | 3354] 3407| 3460) 3514) 3568] 3623| 3679] 3736| 3793| 3852) 3911) 2970) 9 
52 | 3355) 3408| 3461] 3515] 3569] 3624] 3680] 3737/ 3794| 3853| 3912) 3971] 8 
53 | 3356] 3408) 3462) 3516] 3570| 3625] 3681] 3738] 3795] 3854) 3913) 3972) 7 
64 | 3357| 3409] 3463] 3516] 3571| 3626] 3682] 3739| 3796] 3855) 3914) 3973) 6 
55 |1.3358|1.3410|1, 3463/1 9517/1 .857211 .3627|1 .8683|1.3740|1.3797|1.3856)1.3915|1.3974) 5 
56 | 3358} 3411) 3464 3518| 3573| 3628] 3684| 3741| 38798] 3856) 3916) 3975) 4 
57 | 3359} 3412| 3465] 3519] 3574! 3629| 3685] 3742| 3799] 3857| 3917| 3976] 3 
58 | 3360] 3413] 3466] 3520| 3575| 3630| 3686] 3743] 3800] 3858| 3918] 3977| 2 
59 | 3361] 3414] 3467] 3521| 3576] 3631} 3687] 3744] 3801| 3859] 3919) 3978) 1 
60 | 3362] 3415| 3468| 3522| 3576) 3632| 3688] 3745| 3802} 3860) 3919) 3979) 0 
23 | a2 | ary. ao | a0 | as’ | av | ae | 5’ | aa’ | 3’ | 12" |S. 
6 DEGREES. 


TABLE XVIL. 
Locarivums of the First and Seconp CorRrEcTIONS. 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 90°. 


3 DEGREES, 
49/ 50! 51! 


"3980 “4041 "4103 
3981 pe 4104 


"3990 "4051 “4113 
3991| 4052) 4114 
3992} 4053) 4115 
_ 3993 __ 4054 _ 4116) 4179 


3996 gist 4118 “4181 
3997| 4058) 4119} 4182 
3998| 4059] 4120] 4183 
3999} 4060) 4121} 4184 


4001| 4062) 4124) 4186) 4250 4 4584 

4002} 4063} 4125) 4187) 4251 : 4585 

4003| 4064) 4126) 4188} 4252 ] d 4586| 4656) 4727 
ates Becta | 4127 Bet 4253} 43 . Soe __ 4657 aetoe 36 


"4006 "4067 
4007| 4068] 4136 4193 4650 
4008 009 A131 4194 : 4592| 4662 


__ 4598 enya Pe 


"4011 "4072 "4134 “4197 4261 

4012| 4073] 4135 : ae 
4013| 4074) 4136} 4199) 4263] 4328 
_ 4014 _ 4075 _ 4137 __ 4200 _ 4264 _ 4329) 439 


25 

“4016 "4077 "4139 "4202 "4266 4331 ‘ 24 

4017} 4078; 4140 y 4267 46! y 23 

gg | 4018} 4079) 4141 4268] 4333 5 4673) 4745) 22 
39 | 4019) 4080} 4142 5} 4269} 4334 467 104} 4675) 4746) 21 


“40 (1.4020/1.4081]1 4143/1. 4206|1.4270|1.4335)L. .4468]1 .4536]1 .4606|1 .4676|1.4747) 20 
41 | 4021]; 4082} 4144} 4207} 4271 | 2) 446 4677| 4748 
42 | 4022} 4083] 4145} 4209| 4273 | ~ 4608] 4678] 4750 
43 | 4023} 4084] 4146] 4210} 4274 4609| 4679} 4751 
44 | 4024} 4085] 4147] 4211) 4275 4 4610| 4680] 4752 


45 |i. 4025|1.4086|1 .4149|1 421211 .4276)1 43. 4341|L. 1,4407|1.44 4474|1.4542|1.4611|1 .4682|1.4753 
46 | 4026} 4087} 4150} 4213) 4277 f 542) 4612) 4683 
AT 4027| 4088} 4151} 4214) 4278 d j 4) 4614) 4684 
48 | 4028] 4089) 4152) 4215) 4279 4615} 4685 
49° 4029) 4090) 4153) 4216 4280) 4 d : 476 d _ 4616 __ 4686) _ 47 


“60 jl. 4030/1.4091|1.4154|1.4217 
51 4031; 4092) 4155) 4218 "4282 "4760 
52 4032} 4693) 4156) 4219] 4283 4 j 476: 
4033| 4095} 4157 
crore ee _ A158} 4221 


"4098 22 é "4695 
4099 4696 
4100 g y 4697 
4101 2 4698 
4102 j y 329] 4699 


6 DEGREES. 
When the Apparent Distance is less than 90°, the Second Correction is to be taken from the Bottom. 


- TABLE XVII. 65 
Locaritums of the First and Srconn Corrections, 


' The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 90°. ‘ 


4 DEGREES. 


a a ee | en | et | a st | adn otitis Uo ee at a ee 


"4845 4920 “4995 5311 "5394 
4847} 4921) 4997 5313} 5395 
4848} 4922) 4998 5314) 5397 
4849 __ 4923 _ 4999) 50 wie 5398 


4780| 4853| 4927| 5003 
4854] 4928] 5004 
4782| 4855] 4930) 5005 


11 5898 

12 5326} 5409 
13 4860} 4935) 5011 5328) 5411 
14 4861}. 4936 5012) 50 __ 5329 5412 


4866} 4941) 5017 
19 tiie apa 4942 __5018} 50 


21 “4797 4870 “4945 "5021 
22 | 4798| 4871) 4946] 5022 
23 4799} 4873} 4947} 5023 
_ 4949 _ 5025) 51 


4964| 5040 
4965, 5041 


4897| 4972 
_ 4899 4974 eh 


46 shor "4976 coher 5457| 5543 

47 4902) 4977 5292] 5375} 5459] 5544 

48 4903| 4979) 5055 

49 4995} 4980 

“50 |1.4832'1.4906|/1L. 4981/1 .5058]/1.5136/1.5215/1.5296/1.5379|1.5463/1.5549/1.5636|1.5725| 10 
51 | 4833) 4907] 4983 5298! 5880] 5464] 5550 7| 5727] 9 
52 | 4834| 4908] 4984] 5061 5299| 5382] 5466] 5551) 5639] 5728] 8 


4836| 4910] 4985 
Pe sal _ 4911) 4986] 5063) 51 


5309; 5383) 6467} 5553) 65640} 5730) 7 


“6734 


5 

"4839 4913 4989 "5066 4 
5736} 3 
2 

1 

0 


4841} 4915) 4990) 5067 
4842) 4916) 4991] 5068 
4843} 4917] 4992) 5070 
4844) 4918) 4994] 5071 


~ 59 | 58’ | 67" | 56! 


"5305 5387 5471 "5557 
5306) 5389| 5473) 5559 
5307) 5390) 5474! 5560 
5309] 5391| 5476) 5562 
5310) 5393) 5477) 5563 
53’ | 52’ | 51! | 50 
5 DEGREES. 


5737 
5739 
5740 
‘48/1 S, 


| 
; | 
Te : 2 slegagblege 
2 : J IRER 
a 2 | ; 
lo ; | 2 oe . 


When the Apparent Distance is less than 90°, the Second Correction is to be taken from the Bottom 


66 TABLE XVII. 
Locaritums of the First and Srconp CorRRECTIONS. 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 90°. 


4 DEGREES. 
at ST SM 
i Rie 16’ 1 18’ 19 Gime: at’ 22’ 23 


a i a Ge la Le ei ane ena PPm | Ser ee i 


iis SUSe(> 5925/1.6021/1,6118|1.6218/1.6320|1 6425/1 .6532/1.6642|1 .6755/1.6871! 60 
6022} 6120} 6220) 6522) 6427) 6534} 6644) 6757} 6873] 59 
6024; 6121} 6221) 6324; 6428) 6536] 6646} 6759} 6875) 58 

* 6025) 6123) 6223) 6325) 6430; 6538) 6648) 6761| 6877} 57 
__ 6027 _ 6125 veut _ 6327 __ 6432 __ 6539 __ 6650 Br be pute’ g 56 


5935 “6030 "6128 "6228 6331 
5936} 6032} 6130} 6230} 6332) 6437, 6545 6655 6765 6884 53 
5935] 6033) 6131) 6232) 6334) 6439} 6547} 6657! 6770) 6886] 52 
__ 5939 __ 6035 _ 6133 _ 6233 _ 6336 xe Late Wbuthee __ 6659 6772 Prue 51 


5849 "5942 6038 “6136 “6237 6339 6444 "6552 "6663 ‘6776 "6892 49 
6040) 6138} 6238) 6341) 6446) 6554] 6664) 6778! 6894) 48 
5946| 6042) 6140) 6240) 6343) 6448] 6556) 6666) 6780) 6896) 47 

5947| 6043) 6141) 6242) 6344) 6450} 6558) 6668) 6782) 6898) 46 


6453} 6561; 6672) 6785) 6902) 44 


5952} 6045} 6146] 6247| 6350] 6455] 6563) 6674) 6787| 6904) 43 
6457} 6565) 6676) 6789) 6906) 42 


were __ 6150 Maret __ 6353 __ 6459 __ 6567 el _ 6791 6908} 41 


6055 6153 hast "6357 "6462 6570 “6912 

6056) 6155} 6255} 6358) 6464 57: : 6914 

6058} 6156} 6257] 6360 6916 

__ 6059 6158] 6259} 6362) 6467; 6576 6915 

“25 |I. 1.5778|1.5870|1.5965 5965|1.6061|1.6160|1.6 6260/1 .6364|1.6469|1. 6578)1.6 6689|1 .6803|1.6920 
5966) 6063) 6161} 6262} 6365 6805} 6922 

5968} 6064) 6163) 6264; 6367 6924 

5969} 6066) 6165] 6265} 6369 6694) 6809} 6926 

__ 6067 __ 6166 _ 6267 6371 6696} 6810 6928 

30, 1. 5786|1. 5878|1.5973|1.6069|1.61 6168/1. 6269|1 .6372|1.6478|1.6587|1.6698|1.6812|1.6930 
5974! 6071; 6169) 6271] 6374 6932 

6072) 6171) 6272; 6376 6816} 6934 

6074| 6173) 6274| 6377 6818} 6936 

5979| 6076; 6174) 6276) 6379 6820; 6938 
1.5793/1.5886/1.5981]1 .6077|1.6176/1.6277/1.6381/1 .6487|1.6596/1.6708)/1 .6822|1.6940 
5982} 6079) 6178} 6279} 6383) 6489) 6598) 6709) 6824) 6942 

6051| 6179} 6281) 6384; 6491 6826) 6944 

6082} 6181} 6282} 6386) 6492 6713} 6828) 6946 

EF nie Mil sn nae __ 6388 _ 6494 Vii cand Bi ee Aa 


"6087 6186 "6288 6391 “6719 "6834 “6952 19 
6089) 6188} 6289) 6393 6836} 6954) 18 
6090} 6190} 6291] 6395 6723 6838} 6956 

dae _ 6191 __ 6298 _ 6397 _ 6840 __ 6958 16 


5998 "6095 “6195 


6006] 6103|) 6203) 6305} 6409] 6516] 6625 : 3| 6972 
; 6105| 6205! 6306} 6411 6974 
; 6107} 6206) 6308} 6413] 6519] 6629 6976| 7 
6108} 6208} 6310} 6414} 6521 3| 6859! 6978} 6 
55 |1.5824/1.5917/1.6013/1.6110/1.6210|1 .6312]1.6416|1.6523|1.6633/1.6745/1 .6861|1 .6980 
6112) 6211} 6313] 6418 6982 
6113| 6213} 6315] 6420 6984 
6115) 6215) 6317) 6421 6986 
6117| 6216) 6319} 6423 6988 
6118| 6218} 6320) 6425 6990 
44! 43! 42’ | 41’ 36 


5 DEGREES. 
When the Apparent Distance is ess than 90°, the Second Correction is to be taken from the Bottom 


TABLE XVII. 67 
LocaritHms of the First and Seconp CorkEcTIONS. 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 900. 


4 DEGREES. 


Pe een ee ee Se eee et ean Ta Aa OG oir 


eat 
43 
i) 
—) 
i=) 
wae 
; 
— 
; 
bo 
= 
3) 
bo 
= 
3 | 
— 
a) 
w 
Ps 
i) 
— 
J 
3 
; 
pay 
w 
a 
ae 
S| 
a 
= 
| 
| 
Pe} 
=| 
| 
| 
=| 
© 
| 
| 
eA 
| 
—) 
4 
i= 
= 
| 
4 
UN 
ce 
3 
2 e| 
rise 
=| 
SH 
= 
oo 
or 
(0) 
OD 
an 
or 


"7653 "7796 "7944 "8097 "$255 
7946} 8099) 8258 
7949} 8102) 68261 
7951; 8104 __ 8263) 84 


7012 7135 "7261 
7014| 7137) 7264) 7394 1895 7667 


7964; 8117) 8277 


—_——) —_ — —_ | ———_ -__ 
a 


.7164|L.7291|L.7423|1.7558|1.7698|1.7842|1.7992/1.8146|1. 8307|1.8473|1.8646 35 


| ae a | a 


8165] 8326) 8493] 8667 


7065| 7189) 7317 


ae ff 


“40 |1.7071 1.7196|1.7324|1.7456|1.7593/1. 7734|1.78 7879\1. 8030|L.8186/1.8 8348]1.8516/1.8691 


41 | 7073) 7198] 7326} 7458] 7595) 7736 19 
42 | 7075| 7200} 7328} 7461} 7597) 7738! 7884| 8035| 8191/ 8353} 8522] 8697| 18 
43 | 7077| 7202| 7330) 7463| 7600] 7741] 7887| 8037] 8194] 8356] 8524! 8709! 17 


44 | 7079) 7204) 7333) 7465) 7602} 7743 16 
45 |1.7081(/1.7206|1.7335|1 .7467/1.7604/1.7745|1.7891|1.8043/1.8199/1 .8361/1.8530/1.8706] 15 
46 | 7083) 7208} 7337) 7470) 7607| 7748] 7894} 8045) 8202) 8364) 8533] 8709] 14 
47 | 7085| 7210} 7339) 7472) 7609) 7750} 7896) 8048] 8204} 8367] 8536] 8712) 13 
48 | 7087} 7212} 7341; 7474) 7611) 7753) 7899} 8050; 8207) 8370)" 8539! 8715] 12 
49 | 7089 7215 7344) 7476) 7613) 7755) 7901) 8053 __ 8210) 8372 __ 8542 _ 8718 Il 
50 |L.7091)1.7217|1.7346|L.7479|1.7616|1.7758|1.7904|1 .8055|1.8212|L.8375|1.8544|1.8721 “10 
51 7093; 7219) 7348} 7481) 7618) 7760} 7906} 8058; 8215} 8378} 8547) 8724| 9 
52 | 7096) 7221! 7350) 7483! 7620} 7762; 7909) 8061} 8218) 8381| 8550) 8727] § 
53 7098) 7223) 7352) 7485) 7623) 7765} 7911) 8063} 8220) 8384] 8553) 8730) 7 
54 | 7100) 7225) 7354 __7488 _ 7625 _ T7167 __7914| 8066} 8223) 8386) 8556) 8733) 6 
55 |1.7102/1.7227|1.7357|1.7490|1.7627|1.7769|1.7916|1.8068|1.8226 1 .8389]1.8559|1.8736| 5 
56 | 7104) 7229) 7359) 7492) 7630) 7772! 7919) 8071 8228 $392} 8562; 8739} 4 
57 | 7106) 7232) 7361) 7494| 7632) 7774) 792i} S073); 8231) 8395) 8565) 8742) 3 
58 | 7108) 7234| 7363) 7497) 7634| 7777; 7924) 8076 8234| 8397] 8568] 8745] 2 
59 | 7110) 7236) 7365] 7499) 7637) 7779| 7926) 8079} 8236) 8400; 8570; 8748} 1 
60 | 7112) 7238; 7368) 7501; 7639} 7782) 7929) 8081} 8239) 8403) 8573) 8751] 0O 


~ 80° | 29° | a8’ | 277 


68 TABLE XVII. 
LoGaritHMs of the First and Seconp CORRECTIONS. 


The First Correction is always to be taken from the Top, and aiso the Second, when the 
Apparent Distance is greater than 90°, 


4 DEGREES. 
Ss. 36’ 37’ 33’ 39’ 40’ 43' | 44 45’ 
0 {1.8751|1.8935|1.9128]1.9331/1.9542/1.9765/2 . 0000/2 .0248)/2.0512/2,.0792/2.1091|2.1413} 6y 
1 | 8754] 8939} 9132] 9334) 9546) 9769 0252) 0516) 0797 59 
2 | 8757} 8942) 9135] 9337) 9550) 9773 8} 0257) 0521) 0801 58 
3 | 8760) 8945] 9138) 9341) 9553 0261) 0525) 0806 57 
4} 8763} 8948} 9142] 9344) 9557 0265; 0530) O811 56 


—————— ee ee cae SS SE oe TOS EES Soe 
(2 See —_—— 


5 
6 | 8769! 8954] 9148! 9351| 95641 9788] 0024} 0274| 0539] 0821 1123 1447 
7 | 8772| 8958} 9152} 9355] 9568} 9792] 0025} 0278| 0543) OS826} 112s] 1452 
8 
9 


8775} 8961] 9155} 9358} 9571) 9796} 0032) 0282) 0548) 0831} 1133) 1458 
8778| 8964) 9158) 9362) 9575; 9800) 0036; 0287) 0552) 0835) 1138) 1464 


_—_—___ —— > |) ES Or + |  ————-S ———- 
SSeS Pee ees eT _ eS _—_-——_ 


8784} 8970 9165 "9369 "9582 9807 0044 "0205 "0562 0845 
12 | 8787} 8973} 9168) 9372; 9556] 9811} 0049} 0300) 0566; 0856 
13 | 8790) 8977) 9172} 9376} 9590) 9815! 0053) 0304) 0571) 0855 
14 eres 8980} 9175} 9379} 9593) 9819} 0057) 0308; 0575) 0860 


1 aa P tains LT oc I eer SS 
—_—_— ——__ — oe 


16 8709 8986 9181 "9386 "9601 9827 0065 0317} 0585) 05870 
17 | 8802} 8989} 9185} 9390} 9604) 9830} 0069) 0321) 0589) 0875 
18 | 8805} 8992} 9188} 9393) 9605) 9834; 0073} 0326} 0594) 0880 
19 _ 8308 __ 8996 di __ 9397 _ 9612 sere 0077 __ 0330) __ 0598: __0884) 1191 


1149 1475} - 
1154) 1481 


onal 
~~ 


21 "S814 9002 “9198 9404 "9619 "9846 "0085 "0339 "0608 "0894 
22} S817} 9005) 9201) 9407] 9623 
23 8821; 9003; 9205) 9411) 9626) 9854] 0093} 0347| 0617; 0904 
24 |} 8824) 9012) 9208) 9414} 9630} 9858} 0098) 0352) 0621]; 0909 


| | "| FOLD I | 2 ST OOOO OOO, OO 


25 |1.8827|1.9015/L.9212|1.9418)1.9634/1 .9861|2.0102/2,.0356/2.0626|2.0914/2. 1223 2. 1555) 35 
26 | 8830) 9018} 9215) 9421) 9638) 9865; 0106} 0360 
27 | 8833] 9021; 9218} 9425) 9641) 9569] 0110) 0365 
28 | 8836} 9024) 9222) 9428) 9645) 9873] 0114) 0369 
29 | $839} 9028! 9225) 9432) 9649) 9877]; 0118) 0374 


ee = | | OO i Oe eS | 


30 |1.8842)1.9031|1.9228/1.9435|L.9652/1,9881|2.0122/2.0378/2. 34) 30 
31 | 8845} 9034) 9232) 9439) 9656) 9885] 0126) 0382 1255) 1589) 29 
32} 8848} 9037| 9235) 9442) 9660) 9889) 0131] 0387 1260; 1595) 28 


33 8851} 9041) 9238; 9446) 9664) 9593) 0135) 0391 
34 | 8854) 9044] 9242) 9449 _ 9667 9897; 0139) 0395) 0668) 0959) 1271 


“35 |1,8857|1.9047|1, 9245|1.9453)1.9671|1. a .0143/2.0400/2. 2.0673/2.0964|2. 1276 


1607 
12.1613) 25 


9050} 9249] 9456) 9675| 9905 
9053| 9252) 9460} 9678} 9908 
9057| 9255} 9464] 9632] 9912 
9060| 9259} 9467) 96 


0409] 0682) 0974 2 1624) 23 
0156; 0413) 0687| 0979 1630) 22 


9916] 0160 _ 0418) 0692| 0984 3! 1636] 21 


40 |1.8873}1.9063/1.9262|1.9471}1.9690}1. 9922 2.01642. 0422 0422/2. 0696 2.0 098912, 2.16: 20 
$066} 9266) 9474) 9693} 9924) 01658) 0426 19 
9070; 9269| 9478) 9697; 9928 0172) 04351 18 
9073) 9272) 9481; 9701) 9932) OL76, 0435 17 
9076| 9276) 9485) 9705) 9936 _ 01810440 0446 16 

45 {1.8888|1.9079|1.9279)L 9488|1.9708 . 9708/1 .9940|2.0185/2. 0444/2. 0720 2.1015 1015/2 .1331/2.1671) 15 
9083} 9283} 9492; 9712) 9944; 0189) 0449 1677) 14 
9086} 9286} 9496) 9716) 9948} 0193) 0453 1683) 13 
$089} 9289) 9499) 9726) 9952) 0197) 0458 12 
9092} 9293} 9503) 9723) 9956) 0202) 0462 1352 __ 1695 11 
. 9096/1. 9296)1L. 9506\1 .9727 9727)\1. 9960|2.0206 0206|2.0 0467/2. 2.0744 2.1040 1040'2. 1358|2.1 1701 “10” 
9099; 9300 9510) 9731; 9964) 0210) 0471 9 
9102} 9303) 9514; 9735) 9968] 0214} 0475 8 
9106} 9306} 9517) 9739) 9972) 0219) 04890 7 
9109} 9310} 9521] $742) 9976} 0223) 0484 -6 
.9112/1.9313)1.9524/1.9746|1 .9980)2 .0227|2.0489/2. 5 
9115| 9317} 9528) 9750; 9984) 0231) 0493 4 
9119| 9320} 9532} 9754) 9988} 0235; 0498 3 
9122; 9324) 9535) 9758} 9992! 0240) 0502 2 
9125; 9327) 9539) 9761} 9996) 0244) 0507 1 
9128} 9331) 9542) 9765/2.0000| 0245) 0512 0 
22’ 21’ 20' 19’ 18 17’ 16’ Ss. 

5 DEGREES, 


When the A pparent Distance is less than 90°, the Second Correction is to be taken from the Bottom. 


TABLE XVII. 69 
LocarRitTums of the First and Seconp CorkRECTIONS. 


The First Correction is always to be taken from the Top, and also the Second, when the 
Apparent Distance is greater than 900, 


4 DEGREES, *@ 
S. | 48! Ay! 50! _ 50 52! 53! 54! 55! 56! 57! 58! 59! 
© (2.17612. 2139|2.2553/2.3010|2. 352212 .4102|2.4771/2.5563\2.6532|2.7782(2,9542/3.2553| 60 
1 1767| 2145| 2560) 38018} 3531) 4112} 4783] 5578) 6550! 7806] 9579] 2626] 59 
2 | .1773| 2152| 2567] 3026) 3540] 4122) 4795] 5592] 6568] 7830} 9615] 2706] 58 
3 |. -1779} 2159] 2574] °3034| 3549] 4133} 4808] 5607] 6587! 7855) 9652) 2775] 57 
4 | 1785} 2165) 2582) 3043) 3558 4143) 4820] 5621| 6605) 7879} 9690] 2852) 56 
5 |2.1791/2.2172|2.2589|2.305 12. 3567(2.4154|2.4532|2 563012 .6624|2.7904|2.9727/3.2931| 55 
6 | 1797| 2178] 2596} 3059) 3576} 4164] 4844] 5651! 6642) 7929) 9765] 3016] 54 
7 | 1803} 2185} 2604] 3067] 3586} 4175| 4856] 5666) 6661) 7954] 9803] 3091] 53 
8 | 1809) 2192} 2611) 3075} 3595) 4185} 4869} 5680] 6679} 7979] 9842] 3174] 52 
9 {| 1816] 2198] 2615] 3083) 3604] 4196} 4881} 5695) 6698) 8004] 9851] 3259] 51. 
“10 |2.1822/2.2205|2.2626/2.3091/2.3613/2.4206|2.4894|2.5710/2.6717/2.8030/2.9920|3.3345| 50 
11 1828] 2212] 2633} 3100} 3623) 4217) 4906) 5725| 6736] 8055] 9960] 3432) 49 
12 | 1834) 2218] 2640] 3108} 3632] 4228) 4918) 5740) 6755] 8081/3.0000] 3522] 48 
13 1840] 2225) 2648} 3116] 3641) 4238] 4931] 5755) 6774} 8107} 0040] 3613] 47 
14 | 1846) 2232) 2655) 3124] 3650) 4249) 4943) 5771) 6793] 8133] 0081] 3707] 46 
“T5 |2.1852/2. 2239/2. 2663/2.3133|2.3660|2.4260|2 .4956|2.5786|2.6812/2 8159/3 .0122/3 .3802| 45 
16 | 1859] 2245] 2670} 3141] 3669} 4270) 4969} 5801} 6832} S186] 0164) 3906] 44 
17 | 1865) 2252] 2675) 3149) 3678] 4281] 4981] 5816} 6851] 8212] 0206] 4000] 43 
18 | 1871) 2259} 2685] 3158] 3688} 4292) 4994] 5832) 6571} 8239] 0248] 4102] 42 
19 1877 Bibra Lesa Resa | _ 3697 _ 4303 Ho 00% Sia Via _ 6890 __ 8266 20294: _ 4206) 41 


OR "5878 "6930 "8320 0378 4424 


21 1889 "2979 Piel eisai "3716 "4325 

22 1896| 2286) 2715) 3191} 3726) 4335) 5045) 5894) 6950) 8348] 0422) 4536] 35 
23 1902} 2293) 2722) 3199} 3735] 4346) 5058} 5909) 6970) 8375) 0467} 4652) 37 
24 1908} 2300} 2730] 3208) 3745 __ 4357 5071 __ 5925 6990 __ 8408 0512} 4771) 36 


“25 (2.1914 /2 .2307/2.2739/2. 3216/2 .3754|2.4368/2.5084|2.5941|2.7010,2.843113 0557/3 4894 


26 | 1921] 2313] 2745| 3225| 3764] 4379} 5097] 5957! 7030] 8459] 0603| 5019] 34 
27 | 1927] 2329] 2753] 3233] 3773] 4390! 5110] 5973) 7050] 8487] oO649| 5149] 33 
28 | 1933] 2327| 2760| 3242} 3783] 4401] 5123] 5989] 7071] 8516] 0696] 5283] 32 
29 | 1939] 2334] 2768| 3250] 3792) 4412) 5136] 6005) 7091| 8544] 0744] 5421! 31 
“30 (2.194612 .2341|2.2775|2.3259|2.3802|2 .4424|2 .5149/2.6021/2.7112,2.8573|3 .0792: 3.5563] 30 
31 | 1952] 2348! 2783] 3267| 3512) 4435] 5162] 6037! 7133] 8602! 0840] 5710] 29 
32 | 1958] 2355! 2791] 3276| 3821] 4446) 5175} 6053} 7154] 8632] 0889] 5863] 98 
33 | 1965] 2362| 2798| 3284] 3831] 4457] 5189] 6069] 7175| 8661] 0939] 6021! 27 
34 | 1971} 2368] 2806] 3293} 3841] 4468) 5202) 6085) 7196) 8691] 9989] 6185] 26 
"35 |2.1977|2.2375|2-2814|2.3301/2.3851|2.4480|2.5215|2.6102|2.7217|2.8721/3.10403.6355| a5 
36 | 1984] 2382] 2821] 3310] 3860] 4491! 5229] 6118} 7238] 8751] 1091| 6532] 24 
37 | 1990] 2389] 2829] 3319} 3870} 4502} 5242| 6135] 7259) 8781] 1143] 6717] 23 
38 | 1996] 2396] 2837| 3327] 3880] 4514) 5256] 6151] 7281) S811] 1196) 6910} 22 
39 | 2003) 2403} 2845] 3336) 3890] 4525) 5269] 6160) 7302) 8842) 1249) 7112) 21 
“40 |2.2009/2. 2410/2 .2852|2.3345/2.3900|2.453612.6253|2.6185|2.7324|2. 8873/3.1303.3.7324| Qu 
41 | 2016] 2417} 2860} 3353} 3910] 4548} 5296] 6201] 7346] 8904] 1358] 7547! 19 
42 | 2022) 2424] 2868] 3362] 3919] 4559] 5310] 6218] 7368! 8935} 1413] 7782] 18 
43 | 2028] 2431| 2876] 3371] 3929] 4571] 5324] 6235]! 7390! 8967] °1469| 8030] 17 
44 | 2035] 2438] 2883] 3379] 3939) 4582) 5337] 6252] 7412) 8999] 1526] 8293] 16 
45 |2.2041/2. 2445/2. 2891|2.3388|2.3949|2.4594/2 5351 (2.6269|2.7434|2.9031/3.1554/3.8073| 15” 
46 | 2048] 2453} 2899] 3397| 3950 4606] 5365] 6286]. 7456} 9063] 1642] 8873] 14 
47 | 2054) 2460| 2907| 3406] 3969} 4617] 5379] 6303] 7479] 9096} 1701] 9195 

48 | 2061! 2467| 2915| 3415] 3979] 4629} 5393! 6320] 7501] 9128] 1761| 9542 

49 | 2067} 2474] 2923} 3423] 3939] 4640} 5407] 6338] 7524) 9162] 1822] 9926 
50 (2.2073/2.218] (2.2931|2.3432/2.4000|2 465212, 5421/2.6355|2.7547|2.9195|3.1883|4.0334 
+51 | 2080] 2488] 2939] 344i] 4010] 4664] 5435] 6372] 7570} 9228} 1946] 0792 

52 : 2946} 3450] 4020] 4676] 5449] 6390] 7593} 9262} 2009} 1303 


6407| 7616} 9296) 2073] 1883 
6425; 7639} 9331) 2139 __ 255 3 


SS eee ee eee 


55 {2.2106)/2 2.2517|2.2970|2. 2.3477|2 .4050/2.4711|2.5491|2.6443/2.7663)2. 2.9365|3. 3,.2205/4.3 3345 


feet | pal ek fe 


56 2113] 2524] 2975} 3486} 4061) 4723) 5506] 6460) 7686) 9400) 2272) 4314 
57 2119} 2531) 2986} 3495) £071] 4735) 5520) 6478) 7710) 9435] 2341) 5563 
58 2126] 2538] 2994) 3504) 4081] 4747] 5534] 6496} 7734] 9471) 2410) 7321 
59 | 2132) 2545] 3002] 3513} 4091] 4759] 5549] 6514) 7757| 9506) 2481/5.0334 
60 | 2139] 2553] 3010) 3522) 4102) 4771) 5563) 6532| 7782) 9542) 2553 


3 


Lp, OCI We aie Core oe oe ae 


a 


TABLE XVII. 


Tuirp Correction, to APPARENT Distancr 20°. 


APPARENT ALTITUDE OF THE SUN, OR A STAR, 


51/5 
29/3 57/4 
56/3 17/3 & 
29/2 47\3 
10|2 24/2 


56/2 
47|1 
Aljl 
37)1 
35/1 & 
33)1 
31k 
30}1 
311 
31}1 
32/1 
33) 1 
34}1 
35|1 
36}1 


37\1 
38}1 
39}1 
401 
Aljl 


10° | 11° | 12° | 14° | 16° | 189] 20° | 22° | 24° | 26° 


TABLE XVIII. 7] 


Turrp Correction, to APPARENT DISTANCE 20°. 


ee ee ; 
ig APPARENT ALTITUDE OF THE SUN, OR STAR. an 
Alt. | 32° | 34° | 36° | 38¥ | 42° | 46°] 50° | 54° | 58° | 62°| 66°] 70°] 74°] 78°] 82°) S6°JAlt. 


PTR T ER CST RT Ra ee ia ae en ee ee Oe a 


O10 WYSE OW Veen Tew 


6 6 
7 7 
8 8 
9 9 
10 10 
11 (3 16 “ 11 
12 [2 52! 12 
| 13 |2 322 38 13 
| 14 [2 162 21 14 
15 2 32 7/213) vt Ea 15 
16 {1 531 56\1 59 16 
17 {1 441 46\1 47/1 51 17 
18 |1 371 39/1 40] 41 18 
19 |1 331 34/1 34/1 34 19 
20 |1 301 30/1 29/1 28|1 26 te 20 
21 {1 271 26/1 25/1 23/1 21 21 
22 |1 241 23/1 22/1 20/1 18 22 
23 | 221 21/1 20/1 181 15 23 
24 {1 211 20/1 18/1 16/1 12/1 24 
25 |1 191 18/1 Iojl 14j1 oft 4) | 25 
26 |i 171 161 14/1 12/1 71 26 
27 |1 171 15/1 13/1 111 6)L 27 
28 {1 171 15/1 13/1 1011 4| 57| 50 28 
29 {1 171 16/1 14/L 11/1 5} 58] 50 29 
30 [1 181 17/1 151 12/1 7} 59] 50 30 
31 |L 171 16/1 15|1 12)1 7| 59) 51 31 
32 |1 171 16/1 14/1 12/1 7) 59) 51 32 
33 |1 161 15/1 13/1 12/1 sil 1) 52 33 
34 |L 151 14/1 13/L 11/1 gil 1] 53 34 
35 |L 141 13/1 12/1 11/1 gil 1] 53) 44 35 
36 {1 131 12/1 Lill 1O\l 7 1) 54 36 36 
37 |1 121 11/1 10]L 9/1 Gil 1] 54 37 37 
38 {1 111 1¢e/L 9|1 Sil Gil 1) 55 38 38 
39 |1 101 10/1 9}L SIL Sil 1] 55 39 39 
40 |L 91 Oj1 Sil GL 4j1 0} 55) 48} 39) 32 40 
4t'l 81 Sil ii 5iIL Bil oO] 55 39] 32 41 
42 {1 71 mL GL 4|1 2] 59) 55 40| 33 42 
43 1 51 5iL 5]1 411 9] 59) 55 40} 33 43 
44{|1 41 41 4ii 311 1] 59] 55 40| 34] 29 44 
46 |L 11 2/1 2/1 11 0} 58] 54] 48) 41/35) 30 46 
48 | 56 58| 59| 59] 58] 56] 53 43| 37| 31]. 25 48 
50! 52! 54] 55] 56] 65| 54) 61 43! 38] 33] 27 50 
52] 48} 49] 50] 51] 51] 51) 49 43| 39] 35] 29] 24 52 
54 | 44] 43] 45] 461 47] 48] 47 43| 40] 36] 30] 25 54 
56 38} 40] 42} 44) 45] 45| 44] 42] 4o| 35] 31] 27] 22 56 
58 35| 381 40} 42] 43 40| 38] 34] 31] 27| 23 58 
GO 34! 36] 39] 41 39] 36] 33! 29] 26] 23] 21 60 
62 33] 36) 38 35] 35! 32] 29) 26) 24) 22 62 
64 30; 33] 35 37| 351 32] 29] 27] 25] 22 64 
66 30| 32] 35! 36) 34] 31] 29] 27] 25} 23/ 21] 66 
68 | 27| 29 34| 32! 30] 28} 26) 25] 23] 21] 68 
70 27 32) 31] 29] 27] 26] 24] 22] 20) 70 
72 25 29| 29] 28} 27) 25] 23] 21] 20] 72 
74 27| 27) 27) 26) 24) 22] 21| 20] 74 
76 25] 26| 26] 25} 24! 22! 20] 19] 76 
78 23| 24] 25] 24) 23] 21) 20 78 
80 21; 23} 24) 23) 22! 21] 20 80 
82 | 22} 23) 22) 21| 21 82 
84 21} 22) 21) 21 S4 
86 21| 20) 20 86 
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72 ‘TABLE XVIII. 


Tuirp CorREcTION, to APPARENT DisTaNncE 24°. 


APPARENT ALTITUDE OF THE SUN, OR STAR, a 
Pp 
8° | 99 "| 109] 11° | 12° | 14° | 16° | 18° | 20° | 22° | 24° | 26° | 28° | 30° JAlt. 


CMTE M LAA ATMA HS Me Oe, Cl HS oS 


16/3 47/4 19/4 50/5 20/5 50/6 2016 50] 6 
15/2 38/3 3/3 29/3 55/4 20/4 46/5 10/5 34] 7 
58/2 17/2 37/2 58/3 18/3 39/4 1/4 20/4 39] 8 
59/2 15/2 31/2 48/3 6/3 24/3 40/3 56] 9 
A45|1 57|2 13/2 27/2 43/2 58/3 12/3 26] 10 


36/1 46/1 58/2 11/2 24/2 37/2 49/3 Of 11, 
30/1 37|1 47/1 58/2 9/2 20/2 29/2 38] 12 
27|1 32/1 40/1 46/1 57/2 G6\2 14/2 22] 13 
25/1 28/1 33/1 40/1 48/1 55/2 2/2 10) 14 


22/1 23/1 25,1 29/1 33)1 38/1 44/1 50) 16 
23/1 21/1 23/1 26)1 29/1 34)L 39/1 43) 17 
24/1 20/1 21/1 23]1) 26/1 30/1 34/1 37) 18 
25/1 21/1 20/1 22/1 24/1: 27/1 30/1 32) 49 
27|t 22/1 191 20/1 22/1 24/1 26/1 28) 29 


—.| —q~— | —— | ———— | — ——_ | —— |) |__| -———_———_ | —___ 
—_—_-— 


29/1 23]}1 20/1 19/1 20)1 21/1 23/1 25) 21 
31/1 24/1 20/1 18/1 19]1 19}1 20/1 22) 22 
33/1 25)1 21/1 18}1 18] 18/1 18/1 19) 23 
36)1 27)1 22)1 19]1 17/1 17/1 17}1 17) 24 
57|3 2212 38]1 28/1 23/1 20/1 18/1 16/1 16/1 16} 25 


See) See ee ee ee ee ee ee ee eee ee eee es ee) a eee 
a 


6)3 30/3 2 22). ALL 30/1 241 20/1 LSj/L LOL 15/1 15) 26 
: 43}1 32)1 25) 21/1 18)1 15|/1 14}1 13) 27 
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1 50/1 35/1 25/1 19]k Joll 1k Bl ay 
1 51/1 36/1 25/L 1OlL 14|L ONL 7| 42 
1 52|1 36/1 25/1 18/1 13/1 ll 6] 43 
25|1 18/1 13/L Si 5! 44 
1 36/1 25/1 17/1 12|L 7h 3! 46 
ee et SS 1 17/1 10/L 
L17|l Sil 
ko 7. 
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TABLE XVIIf. 


Tuirp Correction to APPARENT DISTANCE 24°. 


? 
p's APPARENT ALTITUDE OF THE SUN, OR STAR. 


ed ee ee ee 


_———_— | | - | | | | | | | | | LL | | 


16 |1 54j1 59/2 3/2 6/2 11 


17 |1 46/1 50\i 53/1 56/2 0 
18 {1 40/1 43/1 45/1 47/1 51 

19 |1 35/1 37|L 39/1 41/1 43 

20 |1 30/1 32/1 33/1 34/1 36/1 38 

21 |L 26/1 27|1 28/1 29/1 30)1 31 ae 
22 |1 22/1 23/1 24/1 24/1 25/1 25 

23 IL 20/1 20/1 21/1 21/1 Q1}L 21 

24 |1 18/1 18/1 19)1 19/1 18/1 17|1 15 

25 | 16ll 16|L 17/L 17/1 16/1 14/L 11 

26 |L 14/1 14/L 14/1 14/1 1311 11/1 

27 |1 13/1 13/1. 12/1 12/1 11/1 

28 {1 12/L 12/1 11/1 10/1 

29 |1 12/1 11/1 10|L 9/1 

30 IL 11/1 1ojl 9IL Sil 

31 |i 1o}L) QL Sit Bil 

82 |L gil Ol Sit 7 

33/1 olf sil Til 6 1 

34/1 OL ZL 6 5 1 
“35 IL Ol ZL 6IL 5 1 

36 |L sli Zl 6il 4 1 

37 It Sil ot Sil 3 5 

388 |L sil Goll 5it 38 5 

39 |L sil 6il 4/1 2 5 

40 |1 71 51 4/1 2 5: 

41 |1 GE 4it 3/l 1 5 
42 1 5\t 4|1 3iL 1 54 

43 11 4|L 3/1 2/1 0 53 

44 |1- 3/L 2/1 1) 59 53 

46 |L 111 0} 59} 58 52 

48 | 59] 59} 58] . 57 5 
50 | 57| 57) 56) 55 50 

52 | 55| 54| 53] 52 49 

54 | 54) 52] 51) 50 AT 

56 | 53! 51) 49] 48 45 

58 | 52] 49] 47] 46 44 

60 A7| 45| 44 42 

G2 43} 43 40 

64 42} 39] 38 

66 37 

68 35 

70 34 

72 33 

74 

76 

73 cart F 

80 

82 

84 

86 

32° | 34° | 86° | 38° 42° | 4691 50° | 54° 


74 TABLE XVIII. 


Tuirp Correction, to APPARENT DisTANCcE 28°, 


se 


iwi , APPARENT ALTITUDE OF THE SUN, OR STAR. 

Alt. [6° | 7° 9° | 10°] 11°) 12°[ 149] 16°] 18°] 20°] 22°] 24°) 26°] 25°) 300 
Oar a ae a a a 
6 |1 20/1 2: 3311 40/1 49/2 00/2 2s8l2 53/4 21/4 4815 4216 9 
711 25/1 2 Q7\1 32]1 39}1 45/2 5is 13/3 36/3 58/4 20/4 43/5 6 
8 1 32/1 2 2211 25/1 29}1 3a|L 2 46/3 4/3 23/3 1/4 20 
911 41/1 2 20/1 22/1 24/1 28} 22/2 37/2 53/3 25/3 41 
10 |1 53/11 3 2311 20/1 21/1 23/1 5/2 18/2 34/2 44/2 5sl3 11] 20 
11 |2 Gil 46 27]1 23/1 20|1 21|1 52/2 4|2 15/2 26/2 37/2 48] 11 
42 12 1911 5 32/1 26/1 22/1 19|1 42}/1 52/2 1/2 10/2 20/2 30] 12 
13 |2 32:2 61 38]1 30/1 25/1 21/1 34/1 42/1 49/2 57/2 6/2 1] 13 
14 |2 462 17/1 44/1 34/1 28|/1 23/1 2sil 34|1 40|L 43 3] 14 
15 |3 002 28/2 SUL 39/1 32]1 2a\1 24/1 28/b 33/1 39)1 45/1 52] 15 
16 |3 142 39/2 58!1 45/1 36/1 25/1 QilL 24/1 28/1 33/1 38/1 44} 16 

17 |3 282 51/2 5/L SUL 4n]1 32/1 19/1 21/1 24|/1 28/1 33/1 38 
18 |3 413 2 13/L 59/1 46|L 36/1 18/1 19/1 21/1 24/1 23/1 33] 18 
19 |3 553 13)2 212 5\1 52|l 41/1 16/1 17/L 18/1 21/1 24/1 28 
20 14 93 24/2 29/2 11/1 57/1 46/1 16/1 15|1 16/1 18]1 21/1 24] 20 
21 [4 23/3 35/3 37/12 17/2 3IL Sill 16|L 14/1 15|1 20 
22 |4 363 46/3 45/2 24/2 Gil 56iL 16\L 13/1 14|1 17 
23 14 493 57/3 53/2 31/2 14/2 1/1 17/1 13/1 13|1 15 
24 (5 24 s/3 0/2 37/2 20/2 Gil 18/1 14/1 12|1 13 
25 5 164 1913 812 43/2 26/2 11|1 19/L 15/1 13/1 12| 25 
26 |5 294 30/3 15|2 50/2 32/2 1élh 20/1 15\L 13/1 11 
27 |5 42.4 4113 23/2 57/2 39'2 21|1 21/1 16\L 13]1 10 
28 15 55.4 52/4 3013 4/2 44/2 26|1 Q2|1 W7\k 141 10 
2916 75 3 3513 11/2 50/2 31/2 24/1 USs|k 141 10 
30 |6 195 13/4 45/3 18:2 55/2 36/2 26|1 19|/1 15/1 9} 30_ 
31 |6 315 23/4 34/3 52/3 25/3 1/2 41/2 27/1 20/1 15/1 9 
32 16 425 32 59/3 31/3 7/2 46/2 29/1 21\1 16/1 9 
33 16 53'5 4k 6/3 37/3 12/2 51/2 31/1 22/1 16(1 9 
34 17 45 50 13/3 43/3 17/2 55/2 32/1 23/1 17/1 9 
35 17 15'5 59 2013 48/3 21/2 59/2 33/1 23\L 17/1 8 
36 ‘6 8 26/3 53/3 25/3 3/2 34/1 24/1 18]1 8 
37 32/3 58/3 29/3 7/2 35/L 25/1 18}1 8 
38 38/4 2/3 33/3 10/2 36|L 26/1 19}1 8 
39 4 6/3 37/3 12/2 37/1 27|1 19|1 8 
40 3 41/3 15/2 33/1 27|1 20/1 8 
41 3 17|2 39/1 28/1 20/1 lL 8 
42 2 40|1 29/1 21/1 7 
43 2 40|1 291 21/1 7 
44 |" All 30/1 21)1 7 
4G 42\1 30/1 22/1 7| 46, 
48 43\t 31\l 22/1 6 
50 44|1 32\1 23/1 6 
52 L 33/t 241 5 
54 1 25/1 5 
56 4 
58 3 
60 3 
62 
64 
66 
68 
70 
72 
74 
i | 76 
78 
80 
$2 
84 
86 
6° | 7° 9° | 10°] 11°} 12°} 14°] 16°] 18°] 20° | 22° | 24° | 26° | 28°'| 30° 


TABLE XVIII. 


TuirpD CorreEcTIon to APPARENT DISTANCE 28°. 


APPARENT ALTITUDE OF THE SUN, OR STAR, 
46° | 50° | 54° | 58° | 62° | 74° | 78° | 82°] 86° 
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76 TABLE XVIll 
TuiIrp CoRRECTION to APPARENT DISTANCE 32°, 
Pa APPARENT ALTITUDE OF THE SUN, OR STAR. 2 
JAlt. 6° | 72 ) 8° | 9° | 10°] 11°] 12°] 14°] 169) 18° | 20° | 22° | 24° [269] 25°] 300 Alt. 
SS a a aa a ee a le 
6 |1 18|l 21/1 25/1 59/2 23/2 48/3 13/3 3914 5/4 30/4 55/5 2015 45| 6 
7 {1 23/1 18] 21]1 4212 ol2 18/2 37|2 58/3 20/3 42/4 4l4 2514 gel 7 
8 11 30/1 22/1 18]1 29/1 42/1 57/2 14/2 32/2 50/3 8|3 26/3 44l4 9} 8 
9 11 38/1 27/1 20\1 23/1 31|L 44/1 58/2 12/2 26'2 41/2 56/13 1113 26) 9 
10 |i 47/1 33/1 23/1 20/1 25/1 34/1 45/1 5712 9/2 21/2 34/2 a6l2 59] 10 
LE |2 57/1 41/1 28/1 18|1 21/1 27/1 36/1 46/1 562 6/2 17/2 Q8l2 39] 11 
12 |2 olf 50/1 34/1 17|L 19/1 23/1 29/1 37/1 46|1 55/2. 4/2 13/2 93] 12 
13 |2 21/1 Soll 41] 18/1 17|L 20/1 24/1 30/1 37/1 45|1 53/2 tlo gi] 13 
14 |2 34/2 sil 5oj1 20/1 16/1 18/1 21/1 25/1 30/1 36/1 43/1 51/1 58) 14 
15 |2 47/2 1s]1 59/1 22/1 17|1 16/1 18/1 21/1 25/1 30/1 3511 42l1 agi 15 | Bp 
16 |2 ? 25(L 19/1 15/1 16/1 18/1 21/1 25/1 2911 3511 44| 16 
17 |3 Qs|k 21/1 16/1 15/1 16/1 18/1 21/1 2511 30/1 35] 17 
18 |3 32/1 23/1 17/1 14/1 15/1 17\1 19/1 22/1 25/1 29] 18 | | 
19 |3 36|L 25/1 18/1 15/1 14/1 15/1 17/1 19/1 22/1 25] 19 
20 |3 40/1 27/1 20/1 16/1 13/1 14/1 15/1 17/1 19/1 21} 20 
Qt 4 45|1 30/1 22|1 17|L 14/1 13/1 14/1 15/1 1611 1s] 21 
| 22 |4 50/1 33/1 24/1 1s}k 14]l 11/1 12/1 33/1 14lt 16} 2z 
23 |4 55|1 36/1 26/1 19]/1 15/L 12/1 11/1 12/4 13/1 14] 23 
24 14 59|L 39/1 28/1 21/1 16/1 12/1 10/1 11/1 14/1 12} 24 
A | 25 (4 A\1 42/1 380]1 22/1- 17/1 13/1 11/1 10/1 10/1 109) 25 
r | 26-|5 Sit 46\L 32\1 24|L 18|/L 13/1 11/1 911 O11 9] 26 
f | 27 (5 13/L 50/1 34/1 26/1 19/1 14/1 1111 9/1 Sin 8} 27 
j | 28 |5 17/L 53/1 37/1 27/1 20/L 151 11)1 91 7/1 8} 28 
4 | 29 |5 21/1 57/1 40/1 29/1 21/1 161 12/1 1ol\1 silt 7} 29 
30 15 26/2 OL 43/1 31/1 23/1 17/1 13/1 10/1 sli 6! 30 
31 16 31/2. 4{L 46/1 33/1 24|1 181 13/1 Old sit el 31 
32 |6 36/2 s|L 49/1 36/1 26/1 19/1 14/1 11/1. 9/1 7} 32" 
33 |6 AJ|2 12/1 52/1 Zell 27/1 2011 15/1 11/1 91 7/38 
34 6 46|2 15|l 55/1 40] 29/1 21/1 16/1 12/1 git 7} 34 
35 |6 60/2 19/1 58/1 43/L 31/L 221-17/1 13/1 Ol 7] 35 
"36 (6 54(2 22/2 IIL 45/1 32/1 23/1 18/1 13/1 Lol, 7| 36 
37 |7 59/2 25/2 4lL 47/£ 34/1 24/1 19/1 14/1 1011 7| 37° 
38 |7 3/2 28/2 GIL 49] 35/1 25/1 19/1 14/1 lol1 7| 38 
39 |7 7/2 3112 SIL 51|L 36/L 26)1 20/1 15]1 10/1 7] 39 
40 11/2 34/2 10/1 52/1 38/1 27/1 20/1 15/1 1111 gi 40 
“Al 15/2 36/2 13/1 54/1 39|1 28|1 21/1 16/1 121) 8| 41 
42 18/2 39/2 16/1 56/1 41/1 20/1 22/1 16/1 12/1 8} 42 
43 21/2 42/2 1811 58/1 42/1 30/1 22/1 16/1 12/1 8} 43 
44 | ~ 3 2412 45/2 20/2 oll 43/1 31/1 23/1 17/1 12\1 8} 44 
46 97/2 50/2 23/2 2/1 45/1 32/1 24/1 17/1 1211. 8} 46 
“48 ae 2 54/2 26/2 4/1 47|1 34\L 25|1 18/1 1211 8! 48 
50 2 29/2 G61 49|1 36/1 26/1 19/1 13/1 8] 50 
52 2 81 51/1 38/1 28/1 19/1 13|L 8] 52 
54 1 53/1 39/1 20/1 20/1 14/1 8] 54 
| | 56 1 40)1 30/1 21/1 14/1 8| 56 
#1 58) 1 30/1 21/1 1411 S| 58 
i | 60 -{L 21/1 14/1 8] 60 
i | 62 1 14/1 8| 62 
1 | 64 1 8| 64 
H | 66 66 
| | 68 68 
i | 70 70 
1 | 72 72 
74 74 
76 76 
78 78 
80 80 
§2 82 
$4 84 
86 86 


TABLE XVIII, 


-Tuirp Correction, to APPARENT DISTANCE 32°. 


|>p° APPARENT ALTITUDE OF THE SUN, OR STAR.. ¥ 
Pp tie 
Tait. |32° | 34° | 36° | 38°] 42° | 46°] 50° | 564° | 58°| 62°] 66°] 70°] 74°] 78°] 82°] S6°/Alt. 
FU (RAE BAM UR, RE IE 
6 |6 1016 33/6 55|7 15 
715 7|5 26/5 44/6 2 
8 [4 20/4 37/4 52/5 75 
9 |3 41/3 56/4 10/4 
3 12/3 25/3 38/3 
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TABLE XVIIL. 


Tutrp Correction, to APPARENT DisTANCE 36°. 


APPARENT ALTITUDE OF THE SUN, OR STAR, 


13/2 34/2 56/3 
52/2 10/2 28)2 
53/2 8/2 
40}1 52/2 
31)1 40j1 


25|1 33/1 
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aAaAnann 
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CABLE P., EFFECT OF SUN’S PAR. 26]1 lsll 12) 62 


Add the Numbers above the 26 1 12) Gz 
lines to 3rd Correction, sub- 261 19/1 1 G4 
tract the others, 


8un’s Apparent Altitude. 
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TABLE XVIII. 


TuirpD Correction, to AprpARENT Disrance 36°. 


APPARENT ALTITUDE OF THE SUN, OR STAR. 


32° | 34° | 36° | 38° 


es 


te * 


— |] — | —— | ————— ] ————_— |__| —— | ——_——_] ——_—— 


42° | 46° | 509 | 54° 1 580 


ee 


ES ee Oe ee ee eee 


62° | 66° | 70° 


-_—_—_— 


)’s )’s 
Alt. | 32°] 34° | 36° | 38° | 42° | 46° | 50° | 54° | 58° | 620 | 66° | 70° | 74° | 78° | 82° | 86° | Alt. 
.@) te 8 Te 8 Bo Be hom BBP 4 suit Wid wie Oe Pie ee Wee) a ° 
6 15 40/6 116 22/6 43/7 24 6 
7 |4 43|5 115 19/5 36/6 11 7 
8 |4 1]4 16/4 31/4 46/5 16)5 45 8 
9 |3 2913 42/3 55/4 8|4 33/4 58 9 
10 |3 4|3 16|3 27/3 38/3 59/4 26 10° 
IL |2 43/2 54/3 4/3 13/3 32/3 50 It 
12 |2 27/2 362 45/2 53/3 10/3 25/3 40 12 
13 |2 13/2 21/2 29/2 37/2 51/3 4/3 16 13 
14 |2 2/2 9)2 16/2 23/2 36/2 47/2 57 14 
15 |1 53/L 59/2 5/2 11/2 23)2 33/2 42 oe 
16 {1 45]1 50/1 56/2 1/2 12/2 21/2 29/2 36 16 
17 j1 38/1 42]/1 47|1 53/2 2/2 10/2 17/2 24 17 
18 |1 32/1 36/1 40]1 45]1 53/2 1/2 7|2 13 18 
19 |1 Q7|1 30/1 34/1 38/1 45/1 52/1 58/2 38 19 
20 |1 23/1 26/1 29/1 33/1 38/1 44]1 49]1 54/1 58 200 
21 {1 20/1 22/1 25/1 25/1 33/1 38/1 43]L 47/1 51 ‘ 21 
22 |1 17/1 18/1 20/1 23/1 28/1 33/1 37|1 4111 45 22 
23 |1 14|L 15/1 17/1 19|1 24|1 2811 32/1 36/1 39 23 
24 {1 11/1 12/1 14/1 16)1 20/1 23/1 27/1 31/1 34/1 37 24 
25 |L lL 10/1 11/1 13/1 16/1 19/1 22/1 26/1 29/1 31 25 
26 |L sil Sil OL 11/1 13/1 I6/L I8/L 21/1 24\1 26 26 
27 |1 7ZiL ZL Sit OIL ILD 13/1 15|/L 17/1 20/1 22 27 
28 11 GL GIL ZL SIL. OL 11/1 1Q/L 14/1 16E]L 18}1 20 28 
29 |L GIL GL GIL ZL SIL 9/1 Toll 11/1 13/1 14/1 16 29 
30 {1 5/1 SiL SiL GIL 71 71 sil 911 10/1 11/1 13 30 
31 iL 5]1 SIL 5iL Sil 6) GIL Gli ZL Sit 91 10 31 
32 {1 4|/1 4/1 5S5jL Sil SIL 5] BIL 51 ol ZL sit 9 32 
33 j1 41 4/1 4jl 4|L 4/1 4]1 4/1 4]1 4]1 SjL 5iL 6 33 
34 {1 4/1 3/1 3/1 3/1 3/1 3/1 3]1 311 3il 3/1 31 38 34 
35 1 41 - Sil. 3]/1. 3]L 21 Tt ot sat oti 1 35 
36 |1 4/L 3/L Qil Q/k IL OL O}L OL ofl OlL OL OL O 36 
37 |1 4/1 3/1 Q/1 2] 59) 59} 59] 59] 59] 59] 59] 59] 58 37 
38/1 4|1 3/1 1/1 O} 58] 58! 58} 58] 5al 5S} 58] 58] 57}: 38 
39 1 5/1 3/1 2/1 O} 58] 58] 58! 58! 57] 57] 57] 56! 56 39 
40 |1 5|L 3/1 IL 0} 58} 57) 57] 57) 57) 56| 56) 55] 54) 53 40 
41 {1 GL 3/l 1) 59] 57] 56) 56) 56} 56) 55) 54) 53] 52] 52 Al 
42 11 Gl 3/1 1) 59| 57| 56) 55} 55} 55| 54] 58) 52) 51] 51 42 
43 |1 GIL 3/1 1) 59] 56) 55} 54] 54] 54] 53} 52] 51) 50] 56] 49 43 
44 1 6 3/1 1) 59] 56) 54] 53] 53] 53) 52] 51} 50) 49] 49] 48 44 
46 {1 GL 3/1 1) 59} 56) 54) 53] 52) 51) 50) 49) 48) 48) 47| 47 46 
48 {1 7/1 3/1 1) 59} 56] 54| 52] 51] 49] 481 47| 46] 46] 45| 45] 45| 48 
50 j1 7/1 3/1 1) 59) 56] 53] 51] 50] 4s| 47| 46; 45] 45] 44] 44) 44! 50 
52 |1 7/1 3/1 1) 59] 55] 52! 50) 4S} 48} 47] 46] 45] 44] 43] 42], 42) 52 
54 11 71 3/1 1) 59] 55] 52} 50] 48] 47| 46) 45) 44) 43! 42] 41] 41] 54 
56 {1 7/1 3/1 0} 58) 55] 52) 49} 48) 47] 46) 45) 44} 43] 42! 41) 40} 56 
58 |1 7/1 3/1 O| 58] 55] 52] 49] 47] 46] 45| 44] 43] 42] 41} 40} 39] 58 
60 j1 71 3/1 O} 58] 55] 51} 48! 46] 45} 44] 43] 42] 413} 40] 39] 38] 60 
62 |1 71 3/1 O} 58] 54) 51] 48] 46] 44| 43] 42] 41) 40) 39] 38 62 
64 {1 71 3/1 O} 58) 54) 51} 48} 46] 44] 43] 42) 40) 39} 38] 37 64 
66 |1 Bil 3\L 0} 57) 54) 50) 47] 45) 43] 42) 41] 39) 38) 37 66 
68 11 Sit 3/1 0} 57] 54] 50] 47] 45] 43] 42] 40) 39) 38] 37 68 
70 |1 Sil 3/1 O} 57| 63) 50] 47] 44] 42] 411) 40) 39} 368 70 
72 1 3|1 O} 57) 53} 50} 46] 43] 41] 40)° 39] 38 72 
74 1 O| 57} 52) 49) 46] 43) 41] 40] 39) 38 74 
6 57| 52] 48| 45) 43) 41} 39) 38] 37 76 
78 51} 48} 45} 42] 4o| 39) 37 78 
80 51] 47] 44] 42} 40] 39) 37 80 
82 A7| 44] 41} 40) 38 82 
84 47| 44] 41) 39] 38 84 
86 44} 41] 39 86 


ee ee a = teed ee ee 


74° | 78° | 82° | 86° 


TABLE XVIIf. 
THIRD CorRECTION, to APPARENT. DISTANCE 40° 


APPARENT ALTITUDE OF THE SUN, OR STAR. 
8° | 9° 11°] 12°| 14°| 16°] 18°} 20° 
— 


wieou Va a 


21)1 


4|2 18)2 
49\2 1/2 
38}1 48)1 


31/1 39\1 
26\1 33/1 
22/1 28/1 
19}1 23)1 
17|1 20/1 
15/1 17)1 
15]1 - 
14)1 
13}1 


— 


1 Se 


WwWwwh bd: 
— a 


tm He OO GO WD 
Bo DO me et ae 


| 


2 45/2 27 

2 52/2 33/2 
2 59/2 39 
3 6/2 45 
3 13/2 50 
3 20/2 2 56/2 : 


9 9 
= a 
Qs 


| 


Mem 
ell ell ee el 


5 
5 
9) 
5) 
6 


le 2] 
_ 


AAAI 
oes) 
— 

exerts 


14}i 10}1 


1-16/1- Wi 8 
| 16jt It 
17/1 12/1 
18/1 13/1 
20\1 14/t 


22|)1 15/1 
23/1 17\1 
24)1 15)1 
26:1 19/1 
28/l 20/1 
29/1 21/1 


30/1 22)1 
CABLE 2’. EFFECT OF SUN's PAR. 3011 221 


Add the Numbers above the 
lines to 3rd Correction, sub- L 31/1 23/1 


tract the anal 3111 24/1 
Sun’s Apparen. Altitude. a ee ae eee 
1 81)1 24/1 17 
1 24)1 17 
1 17) #% 


VAASS 
pet pee fee ed pe 


fet pet fed peek pet 


Orn ane w]e o m 
Nate wH|Sow AD 
mH mo elo & 


aAOAan ese wb —J/— wo 


11° 12° 14° | 16° | 189} 20°.| 22° | 24° | 26° | 25°} 30° 


TABLE XVII. 


Tuirp Correction, to APPARENT Distance 40°. 


)’s APPARENT ALTITUDE OF THE SUN, OR STAR d's 
p ? i. , 
Alt. | 32° | 34° | 369 | 38° | 42° | 46°} 50% | 54°] 5 


——SS $5 | ————_S | —————_ | ———_ | S| | | | SYS Oe | | | | J I 


Ons ek Fale TE NG Saag AY Dace Se PR) | A rae OO eT BE te 7 rar Th adh) u Wit fe) 
6 15 1915 39/5 59/5 19\6 57/7 33 6 
7 |4 27/4 44155 = 1)5 18/5 51/6 20 7 
8 |3 51/4 G64 20/4 34)5 115 26/5 50 8 
9 |3 20/3 34/3 46/3 58/4 22/4 4455 5 9 
10 |2 56/3 S/3 19/3 30/3 50/4 9/4 27 10 


Il |2 37/2 47|2 57/3 6|3 25|3 42/3 58 11 
12 |2 22/2 30/2 3912 48/3 5/3 20/3 33/3 46 - 12 
13 [2 10/2 17|2 25/2 32/2 47/3 1/3 13/3 25 13 
14 |2 O]2 G2 12/2 18/2 32/2 44/2 55/3 4 14 
15 |1 50})1 56)2 1/2 7|2 19/2 30/2 40/2 48 15 


ee ee ee ee re ee ee ee ee) ee oe ee a ons 


16 jl 42)1 47|1 52/1 58/2 8/2 18/2 27/2 35)2 42 16 

17 |1 36j1 40)1 45/1 50|1 59/2 8/2 16/2 23/2 30 17 

18 |1 31)1 34/1 38)1 43)1 51]1 59/2 6/2 12/2 19 18 

19 jl 26/1 29/1 33/1 36/1 44/1 51/1 58/2 3/2. 8 19 
1 


SS SS J Se Bs Sal 3) ob eR 8) ae ee 2 ee SS NS EP Se Be ee 2) ee a | ee ee ees, ees ae _ 
——-- 


21 {1 LS|L 20/1 23/1 26/1 32])1 35/1 44)/1 49)1 53/1 57 21 
22 {1 15]1 17)1 19)1 22)1 25/1 33/1 38/1 43/1 47/1 50 22 
23 j1 13/1 14{1 16/1 19|1 2411 29/1 33/1 38/1 42/1 45 23 
24 {1 ILL 12/1 14/1 16)1 21/1 25|1 29/1 33/1 37)1 40)1 43 24 
25 {1 10j)1 11/1 12/1 14/1 18/1 21/1 25)1 29)1 32/1 35/1 37 25 


— Sj | —— | | | eee | | | ef Sf | —_— 


26 {1 QL 10/1 11)1 12)L 15)1 18)1 Alb 25/1 28/1 30/1 32 26 
27 {1 =Sil OL OL 101 13]1 15/1 18jl 21/1 24/1 26/1 27 27 
28 j1 Fil Sil Sit Ol TL 13/1 -16)1 18/1 20/1 22)1 23)1 24 28 
29 j1 71 71 71 Sil 9/1 11/1 13/1 15/1 16)1 18/1 19/1 26 29 
30 |1 Gil GL GL Fl Sit OL TRL 12)) 13/1 15/1 -16)1 17 30 


ee ee ee ee, ee, ee ns es ee ee Se ey 


31 1 6/1 G61 6) TL TL Sil) OL. 10)1 29/1 13)1 14/1 15 31 
32 {1 G1 6/1 G61 Gil G1 61 Fl 81 St 101 LiL 12/1 13 32 
33 j1 Sit 5) 5)1 SL SL 511 ot GA Zl sii 91 oll 10 33 
34 {1 5/1 4)1 4) 4) 411 alt 5l BL 61 71 ah 81 8 34 
35 {1 Sil 411 4b 41 4/1 4j1 4/l 4/1 1 Si 6 6 6 35 


—_—_— | O_O | | -———_  -Orr- 


— |—_ | ——_—__. ——— | SS eee —— eee | ee 
—_————. —— | -— — _ | __ ——$—— ——_— 


36 j1 5|L Alb Bil Bi 311 Bit BIL 3]. 3. aid 41 ayn aj 4 36 
37.|1 Bil Af Bil Zi 2]1 21 Qf 11 I 22 BT ait 2 2 37 
38 jl 5iL 4/1 Sit Al 11 Wd Al Oh Of OF Off 41 1) 1 38 
39 j1 5/1 4)1 Qt 1/1 011 Oj1 0] 59} 59) 59) 59) 59) 59) 59 39 
40 {1 5il 4/1 21 1/2 0} 59! 59) 58} 58} 57] 57} Sz} 57] 57] 57 40 
41 |i GL jk -2)1 2) 59] 58] 58] .57| 57| 56} 56) 56 56) 56} 56 41 
| 42 jt 6) 4/1 Qt 0) 68) 57) 57] 56) 56} 55) 55) 55] 55) 55) 55 42 
# | 43 j1. GL 4]1 211 0} 8} 57| 56] 55) 55] 54) 54] 54] 54) 54) 54) 54) 43 

44 |1 Gl All 2/1 0] 58) 56] 55] 54} 54) 53} 53] 53] 53) 53] 53} 53) 44 

46 1 7/1 4/1 211 Of 58) 56} 54] 53) 53) 52) 52) 51} 51] 51} 51) 51) 46 


_— | I | | a | | | | | | 


48 |} gil Sit Yl gel 58] 55) 53] 52) 52) 51' 51| 50| 49] 49} 49] 49] 48 
50 |1 Sil 5i1 2l1 o| 57! 54] 521-51! 5i}-50! 49] 48] 48] 4S] 48}. 48! 50 
52/1 91 5 il oO] 57| 54] 52] 50]. 50] 49] 4s] 47] 47] 46} 46] 46] 52 
54/1 9l1 5/1 2/1 Of 57| 54} 51] 49| 49} 48] 47] 46] 46] 45) 45]. 45] 54 

} | 56 [1 loll Git 3/1 0} 56] 53] 51) 49) 48] 47] 46] 45) 45] 44] 44] 44] 56 
58 | LO}L 6/1 3/1 0} 56} 53] 50] 48] 47] 46} 45| 45] 44] 43] 43 58 
60 1 10/1 7|1 4/1 1] 56! 52] 50] 48] 47] 451 44] 44] 43] 42] 42 60 
62 |1 LIL 7/1 4|1 1] 56] 52] 50] 48] 46] 45] 44] 43] 42] 42 62 
64 |1 11/1 7/1 4/1 1) 56} 52| 49] 47| 45] 44] 43] 42] 41] 41 64 
66 |1 12/1 71 4/1 1) 66] 52) 49) 47] 45! 43) 4g! 42] 41 66 
68 {1 12/1 Sli -4/L 1] 56| 52) 49] 47) 45] 43] 42) 42] 41 68 
70 11 12/1 Sit 4/1 4} 55) 51] 4s} 46] 44] 43] 42] 42 70 
72 |1 13/1 81 4/1 1] 55] 51] 48] 46] 44] 43] 49) 41 72 
74 11 13/1 Sil 4/1 2] 55} 51| 48] 46) 44] 43) 42 74 
76 1 Sil 4/1 1] 55] 51) 48] 46] 44} 42] 41 76 
78 1 41 1) 55] 5i}. 48] 46) 43] 42 73 
80 1 1] 55] 51; 48] 46) 43) 41 80 


ef ff Sf | Le | | ———_ 


Ba? 50> 35° | 42°| 469500 | 54°] 589] G29] G62 | 70°| 74° | 782] 82° | 86° 


82 TABLE XVIIl. 


TuirD CorrecTIoNn, to APPARENT Distance 44°. 


(- APPARENT ALTITUDE OF THE SUN, OR STAR, )’s 
App a Ap 
Alt.| 6° WTP | 12° | 14° | 16° | 18°] 20° 30° |Alt 


A ee ee es — | —— | ———_ | —_—__ | ——_ | ———_ |] ——_| — | —_—_ -- | | 


Oj; u MN TT Maa ae 

6 ll 16 37/1 45/2 312 23/2 44/3 5/3 25/3 45/4 5/4 25l4- 44] 6 

7 11 20 25|1 33/1 46/2 1/2 17/2 34/2 51/3 8/3 25/3 4213 59] 7 

8 [1 25 29/1 25/1 3511 47/2 ol2 14 2 58/3 12/3 27/ 8 

9 {1 31 18/1 21/1 27/1 36/1 47|1 59}2 12|2 24/2 36/2 48/3 oO] 9 
10 |1 39 16/1 18|1 22/1 29/1 38/1 48!1 58/2 9/2 15/2 2912 39] 10 
“Li {1 48 15/1 16/1 19/1 24/1 31/1 39/1 14/2 24) 71 
12 |1 58 16}1 15/1 17/1 20/1 25/1 3211 2/2 11] 12 
13 [2 8 18|1 16/1 15/1 17/1 21/1 26/1 59] 13 

i | 14 |2 18|L 20/1 17/1 14|1 15/1 18]1 22]1 49} 14 
15 |2 28/2 23/1 19|} 15/1 14|/f 16/1 19/1 42| 15 
16 |2 33/2 26\L 21/1 17|1 14|L L5jl 17}1 36] 16 

i | 17 |2 48: 30/1 24/1 19]L 15/1 15/1 16k 30| 17 
18 |2 58/2 34|1 27/1 20/1 JolL 14/1 dsl 25] 18 
19 [3 g/2 38/1 30/1 22/1 17/2 14/1 Lal 22| 19 
20 |3 18/2 421 34}t 25/1 19] 15/1 13/1 19) 20 


—— | ——— | —}— | | |] | | | | | | | | | | Ee 


21: |3 29/2 AG|L 37/1 27/1 QilL 17id 14ly 17| 21 
22 |3 39/3 Si/L 41/1 30/1 23/1 1S|L 14/L 16]. 22 
23 |3 49/3 55/1 45/1 33/1 25/1 roll 15/1 14! 23 
24 |4 0/3 O|L 4911 36/L 27/1 20/1 16l1 13] 24 
25 |4 10): 5|L 53/1 39/1 29011 21/b 17k 11| 25 
26 |4 20/3 36 1O|L 57}L 42/k Silk BziL 17/1 13/1 10/1 91 9] 26 
27 4 30/3 15/2 Il 45/1 32/1 23/1 1s}1 i4}t 11/1 Sil 8] 27 
28 |4 39/3 2012 5/1 47/4 34/1 2d5\k ISil 1511 12/1 71 7} 28 
29 |4 48/4 24/2 9O|1 49/1 36/1 27/1 Soli 15)1 22/1 7\1 6} 29 
30 |4 57\4 29/2 14/1 52/1 38/1 25/1 2i/L T6lt 1all 7/1 6] 30 
15 7 2 51/2 34(2 1911 55/2 40/1 Boll 2214 17/1 13ll Sil 6] 31 
32 |5 16/4 38/2 23/1 58|1 42/1 31/1 23!1 sli 14ll Sli 6] 32 
33 |5 25/4 A312 27/2 1/1 44)/1 33/2 24/1 1911 15/1 911 7| 33 
34 |5 34/4 ATl2 31/2 4)1 47/1 35/1 26/1 20/1 15/1 91 7| 34 
35 |5 43/4 52\2 35/2 7h 5OlL 37|L 27/1 Bilt 16ll 121 OL 7} 85 
36 15 51/4 3 5l2 56/2 39/2 11k 53/1 BOlL 28l1 2211 17|1 1311 1oll 7] 36 
37 16 O15 0/2 43/2 15|L SOIL 4ilL BO} 23lL 17/1 1311 10/1 8] 37 
38 |6 915 4\2 47/2 18]4 5S8|L 43/1 32/1 2411 sil 14/1 11]1 8] 38 
39 |6 18]5 8/2 51/2 21/2 21 45/1 33/1 25/1 19/1 1411 11/1 8] 39 
40 16 27/5 12|2 54/2 24/2 311 46/L 35/1 Qu] 20/1 15/1 11/l 8] 40 
41 |6 36/5 3 38/3 16/2 58/2 27|2 GIL 48|L 37/1 27/1 21/1 16|L 12/1 9) 41 
42 16 4515 2013 112 30/2 SIL 50/1 39/1 29/1 22/1 16)1 12/11 9} 42 
43 |6 53/5 2413 4!2 33/2 LO|L SQ] 40/1 30/1 23/1 17/1 i3|L 9} 43 
44 |7 O15 28/3. 712 3512 1Z\L 54/1 42/1 32/1 Ball 18)1 13/1 10] 44 
46 |7 14/6 35|3 14|2 40/2 17/1 SSik 45/1 35/1 26/1 20/1 14/1 10] 46 
48 |7 27/6 4 43/4 9/3 4313 21/2 45/2 21/2 21 45/1 37\L 28/1 2i]1 15|1 11] 48 
50 |7 40/6 29/5 5013 27/2 50/2 25/2 GIL 52/1 40\L 31)1 23/1 16/1 11) 50 
52 17 52/6 40/5 5713 33/2 55|2 29/2 10|1 56\1 43/1 33/1 25/1 18} 12) 52 
54 4\3 3913 0/2 33/2 14|1 59/1 46/1 35|1 26/1 19]1 13] 54 
56 10/3 45/3 5/2 37/2 17|2 2|1 49|1 37/1 27/1 20/1 14) 56 
185013 10l2 41/2 2012 lL 51i1 39/1 29/1 2ill 15) 58 

3 14/2 44/2 22\2 5/1 52\1 40jl 30j1 22/1 16) 60 

bigot ACL hea 2 47/2 24/2 Gil 53/1 42/1 31\L 23)1 17) 62 
4 he umbers above the 2 26/2 Til 54)1 43\1 32/11 24|1 18 64 
pape a nse Be 2 Sli 55/1 44|L 33/1 25/1 19] 66 
8un’s Apparent Altitude, coeneps| Romer fecuma Wear asset i Pwr 857 1 45\1 34/1 26/1 20 68 

| § | 10)20) 30] 40) 50/60] 70) Soja0 1 45|1 35/1 27/1 21] 70 
als 1 36/1 29|1 22) 72 

2\4 1 30/1 22) 74 

o}2 1 23] 76 

210 delete em fm ae fy ee | ee ff | | | — | —__—_ 

rary 78 

5|4 80 

716s 82 

8/6 ~ 84 

ud 86 


—_—- ——. | —— 
——— | | | | | —_- 


119 | 12° | 14° | 16° | 189} 20° 


TABLE XVIII. 83 


Tuirp Correction, to APPARENT DisTANCE 440. 


> 2 
‘am APPARENT ALTITUDE OF THE SUN, OR STAR. Ms 
It. | 32° | 34° | 36° | 38v 50° | 64° | 58°) 62°] 66°] 70°] 74°| 78°] 82° | 86°) Alt. 


whe wie uia ole oye anjeuy @ 


Oj; Wit wien 


6 15 315 2215 4115 6 
7 1415/4 31/4 47/5 7 
8 |3 40/3 53/4 6/4 20/4 8 
9 |3 12/3 24/3 35/3 47/4 9 
10 |2 503 6/3 10/3 20/3 ck EPO | 
11 |2 33/2 42/2 52/3 11 
12 |2 19/2 27|2 36/2 44/2 12 
13 |2 6)2 13/2 21/2 29/2 13 
14 |1 55/2 2/2 9/2 16/2 14 
15 {1 47|1 53/1 59/2 me sl a6 
16 |1 40/1 45|1 50/1 56/2 Al|2 47 16 
17 |1 34/1 38]1 43)l 48/1 29/2 35 17 
18 {1 29)1 33/1 37)1 42/1 18/2 24 18 
19 |1 25|/1 28/1 32/1 36)1 g|2 14 19 
20 |1 22/1 25|1 2s|1 31/1 12 6/2 11 20- 
21 {1 191 22/1 25|1 27/1 55|1 59/2 2 21 
22 |1 17/1 19]1 22/1 24/1 49|1 53]1 55 22 
23 |1 15/1 17|1 19|t 21/1 44|l 47|1 49 23 
24 |1 141 15/1 16/1 18)1 39|1 42|1 44|1 46 24 
25 |1 121 13/1 14/1 16/1 J1 37/1 39/1 40 25 
26 |1 101 Lit 19/1 14/1 1 32/1 34|1 35 26 
27 |1 91 10/1 11/1 12)1 1 28/1 30/1 31 27 
28 jl 81 9/1 1ojL 11/1 1 24/1 26/1 27/1 28 28 
29/1 71 Sil sil 1 21/1 22/1 23/1 25 29 
30 [1 61 71 ZI 1 18}1 19] 20/1 22 30 
$1 ]1 61 6 6/1 1 15/1 17/1 18/1 19 31 
$2 |1 5/1 G61 6il 1 13/1 14|1 15|/1 16/1 17 32 
33 jl 51 5/1 5il 1 10/1 43/1 12/1 13/1 14 33 
84/1 51 4/1 4/1 1 81 ofl 10/1 11/1 12 34 
35 |1 51 4i1 4{l 1 G6 71 SIL 9/1 10 35 
36 jl 51 41 31 1 5/1 ofl 6/1 71 8] 9 36 
37 jl 61 4/1 3/1 1 4/1 4it 6]1 5/1 Gil 7 37 
38 jl G1 4/1 Qi 1 3/1 3/1 4/1 4/1 4/1 5 38 
39 11 61 4/1 gil 1 2/1 Qi1 31 3/1 3/1 4 39 
40 |1 61 4|1 il 1 1 al at ul bi 2it 3} 40 
41 jk Zl 511 3]1 1 1 OL OL OL Of O}L OL 4] 41 
42 |1 71 5i1 3/1 1 59] 59| 59] 59} 59] 59] 59} 42 
43 |1 7. 51 3il 1 58] 58] 58] 58] 58! 58] 58l 43 
44 |1 71 5/1 3/1 1 57| 57| 57| 57] 57| 57| 57] 44 
46 |1 71 SIL 3/L 1 56] 55| 55| 55| 55] 55) 55| 46 
48 |1 81 6/1 4|L 2 54] 54| 54| 53] 53} 53] 53] 48 
50 |1 Sl 6iL 4|l 2 53} 53) 53] 52} 52! 52] 52! 50 
52 ]1 91 6/1 4/1 2 52] 52| 51| 51] 51] 50] 51] 52 
541 101 Ti 4j1 2 51| 51] 56| 50] 49) 49 54 
56 |1 1O1 7/1 5iL 2 50| 50; 49| 49] 48! 47 56 
68 |1 111 81 Sik 3 49| 49} 48] 48] 47 58 
60 |L 111 Sil SL 3 AQ] 4s| 47| 47| 46 60 
62 |1 121 91 GIL 38 48} 47] 47| 46 62 
64 |1 131 911 Gk 38 48} 47| 46} 45 64 
66 |1 141 10/1 7IL 4 48] 47| 46 66 
68 |1 151 11/L Zl 4 AT| 46| 45 68 
70 {1 161 11/k TL 4 47| 46 70 
72 11161 12/1 Sil 4 46] 45 72 
74 11 161 12/1 Sil 4 46 74 
76 11 17/1 12/1 Sli 5 AG 76 
73 12 17/1 12/1 SIL 5 78 
80 11211 sil 5 80 
82 1 Sil 5 82 
84 Ll 5 84 
86 86 


es | hf | | | | | LT. | | | I OO 


32° [3491 36°01 38° | 420 50° 154° | 58° | 62°91 66°! 70°1 74° | 78° | 82° | 86° 


84 TABLE XVIII 
THiRD CorrecTIion, to APPARENT DiIsTANCE 48°, 
ae APPARENT ALTITUDE OF THE SUN, OR STAR. 

Alt.| 6° | 7° [-8° | 9° | 10°} 119] 12°] 14°] 16° | 18°; 20°] 22°} 24° 
ONVaT In Wifey lh UL k ee ee rw Rh mae aie ee a wiew's 
6 {1 16/1 17|L 19/1 23]1 29)1 86)1 43/2 1/2 20/2 39/2 58/3 163 35/8 54/4 13/4 32 
7 |1 19/1 16/1 17/1 19]1 23/1 28]1 33]1 46/2 0/2 16/2 32/2 47/3 ; 
8 |i 24/1 19/1 16/1 17/1 19]1 22/1 26)1 A7\1 59/2 12/2 25/2 39/2 
9 {1 301 23/1 18)1 16)1 17/1 19}1 21)1 37|1 47|1 58)2 912 20/2 
10 |1 37/1 27/1 21/1 18|/1 16/1 17|L 18/1 30/1 38/1 47/1 56|2- 

11 |1 45|1 33]/1 25)/1 21/1 18/1 16/1 17/1 32|1 39|1 47|1 55|2 
12 |1 53/L 39/1 30/1 24/1 21/1 ig|1 16/1 27|1 33/1 40/1 47/1 
13 |2 2\1 46/1 36/1 28|1 24/1 20/1 18]1 23/1 28/1 34]1 40} 
14 |2 11/1 54)1 42)1 33}/1 27|1 23/1 20/1 20/1 24|/1 29)1 34)1 
15 |2 20/2 1/1 48/1 37/1 30]/1 26/1 22)1 18|1 23/1 24/1 29/1 
16 {2 30/2 9/1 54/1 42/1 34/1 29/1 24/1 17|1 18/1 20/1 24)1 
17 |2 40/2 17/2 OjL 47\1 38/1 32/1 27/1 16)1 17/1 18/1 21/1 
18 |2 50|2 25/2 7/1 52/1 42/1 35/1 30)1 15|1 16/1 17|1 19/1 
19 {3 O}2 32/2 14)1 58\1 46]1 39]1 33)1 16)1 15|1 16/1 17}1 
20 {3 9/2 40\2 20/2 3/1 51\1 43/1 36)1 17|1 14/1 15}1 16)1 
2L |3 18/2 48/2 26/2 91 56/1 47/1 40/1 18) 15)1 14/1 15)1 1 19 
22 |3 27/2 56/2 33/2 15/2 2/1 52/1 43/1 191 16/1 13/1 14)i 
23 (3 37/3 3/2 40/2 21/2 71 561 46/1 20|\1 16/1 14)1 13}1 
24°13 46/3 11/2 47/2 26/2 12/2 O}1 50/1 21)1.17|1 14/1 12/1 
25 |3 56/3 19/2 54|2 32/2 17\2 5/1 54/1 22/1 18/1 15|1 13/1 
26 [4 5/3 27/3 1/2 38/2 22/2 9/1 5all 24/1 19/1 16/1. 13/1 
27 |4 15/3 34/3 8/2 44/2 27/2 14/2 2/1 25|1 20/1 16)1 13/1 
28 |4 24/3 42/3 15)2 50/2 32/2 18/2 6j1 27)1 21/1 17|1 14/1 
29 |4 33/3 50/3 21/2 56/2 37\2 23/2 1ojL 28/1 22/1 18/1 15|1 
30 4 42)3 58/3 28/3 2/2 42/2 27/2 13\1 30)L 23|1 19/1 15)1 
31 4 51/4 6/3 35/3 8/2 47/2 31/2 17/1 32|1 25|1 20/1 16)1 
32 (5 O14 13/3 4213 14/2 52/2 3512 20/2 33/1 26/1 21/1 16}1 
33 15 9/4 2113 49/3 20/2 57/2 39/2 23/2 35|1 27|1 22/1 17/1 
34 13 18/4 28/3 55/3 25/3 2/2 44/2 27/2 37|L 28)1 23/1 1sii 
35 |5 27/4 36/4* 113 31/3 7/2 48/2 31/2 39/1 30/1 24/1 19/1 
36 & 35/4 43/4 8|3 37/3 12/2 52/2 35/2 4}|1 31/1 25/1 19/1 
37 |5 44/4 50/4 14|3 42/3 17/2 57|2 39/2 43/1 33/1 26/1 20/1 
38 15 52/4 57/4 20/3 47/8 22/3 1/2 43/2 45|1 34/1 27/1 21/1 
39 16 05 4/4 26/3 53/3 263 5/2 47/2 47|1 35/1 28/1 22/1 
40 6 8)5 11/4 32/3 58/3 30/3 10/2 5112 49/1 37|1 29/1 23/1 

41 16 165 18/4 38/4 3/3 3513 14/2 55,2 511 39|1 31/1 24/1 

42 16 2415 24/4 44/4 8/3 40/3 18/2 58/2 53/1 41/1 33/1 26/1 
43 |\6 32:5 31/4 50/4 13/3 44/3 22/3 92/2 55|1 43)1 34|/1 27/1 
44 |6 39'5 37/4 55/4 18/3 48/3 26/3. 5/2 57|1 45|1 86/1 28/1 
46 |6 535 495 5|4 28/3 55/3 34)3 12/2 11 49|1 38]1 3 
48 |7 76 115 15/4 37/4 4/3 41/3 18l2 5|1 51/1 40/1 31h 
50 |7 21/6 13/5 25/4 46/4 12]3 47/3 24\2 8/1 53/1 42/1 33ii 
52 |7 34/6 24/5 34|4 54/4 2013 53/3 30/2 12}1 56|1 44/1 35/1 
54 |7 47/16 35/5 4315 114 27/3 59/3 36/3 15|1 59/1 461 37)1 

{| 56 (8 06 46/5 51/5 8\4 344 5/3 41/3 18/2 - 2/1 49|1 39|1 
58 5 45/4 40/4 11/3 46/3 10|2 42/2 21/2 |i 51/1 41/1 T 21 
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TABLE XVIII. 


Tuirp Correction, to APPARENT DisTANCE 48°. 
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APPARENT ALTITUDE OF THE SUN, OR STAR. D's 
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86 TABLE XVIII. 


Tuirp CoRREcTION to APPARENT DisTancE 52°. 


APPARENT ALTITUDE OF THE SUN, OR STAR. 
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TABLE XVIII. 87 


Tuirp Correction, to APPARENT DISTANCE 52°, 


)’s | APPARENT ALTITUDE OF THE SUN, OR STAR. )’s 
App App 
; Alt. 
Ol vit ole whe whe whe whe whe wie wit wis wit wis WAY wie ais alo 
6 |4 4315 115 1815 3416 GI6 3617 41/7 2917 53 6 
7 |3 59/4 14/4 2914 43/5 915 3415 5816 20/6 42 7 
8 |3 3013 43/3 55/4 84 30/4 5215 1315 32/5 sole 6 8 
9 |3 4)3 15/3 2613 37/3 58/4 17/4 36/4 51/5 5/5 18 9 
10 [2 45/2 54/3 4/3 14/3 32/3 48l4 4/4 20/4 3314 45 10 
11 |2 30/2 38/2 47|2 55/3 11/3 26/3 40/3 54/4 6/4 16 cx hoe aeem ALee et ae 
12 |2 17|2 25/2 32/2 40/2 54/3 7/3 20/3 32/3 43/3 52/4 1 12 
13 12 7|2 13/2 20/2 26/2 39/2 51/3 3/3 14/3 24/3 3213 38 13 
14 {1 58/2 3/2 9/2 14/2 26/2 37/2 48/2 5813. 7/3 1413 20 14 
15 |1 49/t 54/1 59/2 4/2 15/2 26/2 35/2 44l2 52l2 5913 5 15 
16 {1 42]1 47/1 51/1 56/2 7/2 16/2 24/2 32/2 40l2 46/2 52/12 57, =| 3 3 | | | 16 
17 |1 37/1 41/1 45/1 50/2 012 8l2 15/2 22/2 29/2 3512 40/2 44 17 
18 |1 32/1 36/1 40/1 45/1 53/2 0/2 7/2 13/2 19]2 25/2 30/2 33 18 
19 {1 29/1 32/1 36/1 40/1 47/1 53/2 O12 62 11/2 16/2 21/2 24 19 
20 {1 26/1 29/1 32/1 35/1 41/2 4711 53/1 59/2 4/2 9l2 1312 16/2 19 20 
91 {1 23/1 26l1 28/1 B1|l 37/1 4211 47/1 53/1 58/2 2/2 6/2 92 11 amy | ge 3 a | 
22 |1 21/1 23/1 25/1.28|1 3311 37/1 4211 47/1 52il 56/1 5912 2\2 4 22 
93 11 19/1 2111 23/1 25/1 2911 33/1 38l1 42]1 47/1 51/1 54/1 56IL 58 23 
24 |1 17/1 19/2 21/1 23/1 26/1 30/1 34/1 38lt 42/1 46/1 49]t 5111 5311 55 24 
25 |1 16/1 17|1 19/1 20|1 23/1 27/1 30/1 34|1 37/1 41|1 44/1 46/1 asi 49 25 
26 |1 15|1 16/1 17/1 18] 21/1 24/1 27/1 BOlL 33/1 36/1 39/1 4111 43/1 44 | 296 
27 [1 14/1 15/1 16/1 17/1 1911 2211 24/1 27/1 30/1 32/1 35/1 3711 3911 40 27 
28 |1 13/1 14/1 15/1 16/1 17/1 20]1 2211 Q4a]i 27/1 29/1 3411 33/1 35/1 3611 37 28 
29 {1 12/1 13/1 14/1 15/1 16/1 18/1 20/1 22/1 24/1 26/1 2811 30/1 31/1 32/1 33 29 
30 |1 12/1 12/1 13/1 13|! 14/1 16/1 18/1 20/1 22/1 24/1 25/1 27/1 aslt 29/1 30 30 
31 |L 11/1 11/1 12\L 12/1 13/1 15/1 16/1 18/1 20/1 22]1 23/1 24/1 25/1 26/1 27 31 
32 |L Lil1 11/2 LDL 11{L 12/1 14/1 15]1 Git 1s]l 26/1 21/1 22/1 23/1 23/1 24/1 25] 32 
33 |1 11/1 10/1 10/1 10]L 11/L 13)1 14/1 J5{L 17/L 18/1 19]1 2011 21/1 2111 22/1 22] 33 
34 |1 11/1 10/1 10}1 10|L 11/1 12/1 13/1 24/1 16)1 17/1 17/1 18/1 isi 19/1 20/1 20] 34 
35 |1 11/1 1o|1 10/1 1O|L 10/1 11/1 Delt 13/1 14]/1-15/1 15/1 16lL 17/1 17/1 18/1 18] 35 


SS ee ee teed ee ee es eed io -—/——/—_—____|---—— 


36 |1 11/1 1O|\L 91 O{L O11 10/1 Lilt Lilt 22\1 13/0 13/7 Gald aoll 15/1 16/1 16| 36 
37.11 11/1 1ol\L 911 9/1 911 Olt dolL acid a2/t 12/1 12/1 22/1 13/1 13/1 14/1 14] 37 
38 |L 11/1 10/1 9/1 Sil Sli 911 Of1 Oli LOlL 1O\L 11/1 11/1 17/1 11/1 12/1 12] 38 
39 |1 11/1 10/k 9/1 Sil Slt Sit silt Sli lL OIL 10/1 Old oll 10\1 10/1 10] 39 
40 |1 12/1 10/1 9]1 Sil 71 71 71d zit Sil Sil Olt Sit 9l1 9l1 91 9} 40 
AJ |1 12/1 11]1 9/1 Sil 7 ZL 7k zit zl 71 Sit sit sii sit sit 8| 41 
42 11 13/1 11/1 9/1 sil oll G61 611 Gil ofl 6) vito 7 zit zit zt 7 42 
43 |1 13/1 11/1 9]1 Sil 6/1 6/1 G1 GL Gil GIL 61 GIL GIL GL GIL 6} 43 
44 1 dal 11/1 91 sit Git sit sit lt oil Sit 5l1 sit sll sll lt 5} 44 
46 |1 14|1 12/1 10/1 9f1 61 alt aja aln alt alt 4p 3lr 31 3h 3 46 
48 {1 15/1 13|1 11/1 Oj 611 4]1 3/2 3/1 3/L 211 211 alt ail alt 1 48 
50 |1 16/1 14/1 11/1 9/1 6/1 4/1 211 2/1 3/1 111 Ol, on oll 6 50 
52/1 17/1 isl 12/1 Of. 6/1 4] 2/1 1/1 1/1 Of1 0} 59] 58] 58 52 
54 {1 18/1 15/1 12/1 ll 6i1 4/1 21 ait oO} 59! 59] 58] 57 54 
56 |1 18/1 15|1 12/1 10/1 61 4/1 2/1 of 59] 58] 58] 57] 56 56 
58 (1 19/1 16/1 13/1 10/1 GIL all 2|1 O| 59| 58] 57) ool. 

60 |1 20/1 16/1 13/1 1olL 7/1 4/1211 ©} 58] 57] 56) 55 

62 |1 21/1 17/1 13/1 10/1 7/1 4{1 1) 59 58] 56] 55 os — 
G4 |1 22/1 18/1 14/1 11/1 7|t 4/1 1] 59} 57] 56) 54) eee anne en aave the | 
66 }1 22)1 18/1 14/1 10/1 71 = 4it 1] 659) 657) «655 lines to ard Correction, sub- 
68 |1 22/1 15|) 14/2 11]1 7/1 3 0| 58| 56| 54 mare oeTe Te 

70 |1 23/1 18/1 14/1 11]/1 7/1 31 0} 58) 56 5/10/20] 20]40| 50| 60| 70] 80/90 
72 |1 23/1 19/1 15] Ait 7/1 3it Oo} 57] 55 sou bc cd Wd (ed Wad cd Wd cd 
74 {1 2411 19/1 15k 11]t 71 Bik oO} 57 Bo ji)2]speyay 

76 | 24/1 19\L U5]. 121 Tt 3t_ of 56) || 2 |3|3|+|o}4}2] 2] 

78 |i 24/1 19/1 15|1 12|1 7\t 3\1 of golslalafatriolola 

80 |i 24/1 19/1 15]L 12/1 7{1 Bit oO 10176 ie eet elalotete 
2 |1 Q5]1 Qolt 16|1 12\1 7H 3} ci lotetetebalatel: 
(84:11 25/1 20/1 i6\t 1211 713 4o elrie|sis 

86 {1 2511 21/1 16/1 12/1 7 | a} | 

Sota eed gle) ed ped peed CO eee POR OR Pe Se : 


TABLE XVIII. 


Tuirp Correction to APPARENT Distance 56°. 


APPARENT ALTITUDE OF THE SUN, OR STAR, 
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TABLE XVIII. 89 


Tuirp Correction, to APPARENT Distance 56°. 


? 
ra APPARENT ALTITUDE OF THE SUN, OR STAR. | D’s 
Alt. | 32° | 34¥ | 36° | 38% | 42° | 46° | 50° | 54° | 58° | 62° 


‘App 
66° | 70° | 742] 78°) 82°] 86° Alt. 


a. ied ed ee Oe ee ee es ee ee eee 7] 


(ag SEPA OT SR Bee oe a eee 


WW Views TA Ta a a wit a 
6 |4 37,4 54)5 10/5 265 56/6 25 15|7 37|7 6 
7 |3 57/4 11/4 25/4 38/5 3/5 12/6 3116 7 
8 3 263 38/3 51/4 3/4 26/4 23/5 40|5 8 
9 |3 13 12/3 23/3 33|3 53/4 4615 015 9 
10 |2 432 53/3 2/3 11/3 28/3 15|4 27/4 10 
IL |2 292 37|2 45|2 53/3 9/3 50\4 1/4 12/4 21; |” 11 
12 |2 162 23/2 30/2 38|2 52/3 28|3 38/3 12 
13 |2 62 12/2 18/2 25/2 37/2 10/3 19/3 13 
14 |1 572 3/2 8/2 14/2 25/2 5613 4/3 14 
15 |1 501 55/1 59/2 5/2 15/2 25/2 35/2 44/2 51/2 15 
16 |i 441 45|1 5a|l 58/2 7/2 2 33/2 39/2 2567/3 2) 16 
17 |1 391 43/1 48|/1 52/2 Ol2 24|2 30/2 : 45|2 49 17 
18 |1 351 39/1 43|1 47/1 54/2 15/2 21/2 38 18 
19 |L 311 35|L 38|1 42/1 48/1 7|2 13/2 30 19 
20 |L 281 31\1 34/1 37/1 43/1 O|2 6/2 22/2 25 20 
21 |1 251 27\1 30/1 33/1 38}1 54ll 58|2 11/2 14/2 16 21 
22 |1 221 24/1 27/1 30/1 34/1 48|L 52/1 4/2 6/2 8 22 
23 |L 201 22/1 24/1 27/1 31/1 44|1 47|1 0/2 2 23 
24 |1 191 20/1 22/1 25/1 2811 32) 40|1 43 1 54{1 56/1 58 24 
25 |L 181 19|1 21|1 23/1 26)1 36/1 39/1 49|1 51/1 53 25 
26 |1 17.1 18|1 19}1 21/1 24/1 33/1 35|1 1 42/1 44/1 46/1 48 | 26 
27 {1 161 17/L 18}L 19)1 22/1 30/1 32/1 Aol 42/1 44 27 
28 |L 161 16|1 17/1 18/1 20/1 25/1 27/1 29/1 37|1 39/1 40|1 41) 28 
29 |L 151 15/1 16/1 17/1 19}1 25/1 271 34|1 35/1 36/1 37] 29 
30 JL 151 15/L 16]L 16)1 17}L 23/1 25/1 31/1 32/1 33/134] 30 
L 141 14/1 15/1 15\1 16/1 21/1 23\1 29/1 29/1 30/1 31] 31 
1 14/1 14/1 L4]l 14)1 15]1 19/1 21/1 27|1 27/1 27/1 28] 32 
1 141 13)t 13/1 13/1 14/1 18|1 20/1 25/1 25/1 25/1 26) 33 
1141 13/1 13/1 13/1 14/1 -47{L 19)1 21 23/1 23/1 23.1 24) 34 
1 141 13/1 13/1 13/1 13]i 16/1 17/1 QL 21/1 21't 22! 35 
ited 5 lead Se ES —_—_——. | Hf | 
1141 13/1 12/1 12:1 Lit 51 161 19|f 19/1 19|1 20] 36 
1 141 13/L 12|1 121 12|1 12/1 14/1 15/1 17/1 17)1 17|1 18} 37 
1 141 13/1 12) 111 11/1 3/1 13/1 14/1 16/1 16)l 16/1 17} 38 
1141 13/L 12/1 10/1 111 12/1 13/1 14/1 14/1 15/1 15} 39 
L141 13/1 12] 11/1 1o}t 11/1 12)1 12/1 13/1 13/1 13} 40 
4b | 15,1 14k 12]L 111 10)1 10|1 111 11}k 12)1 12 41 |} 
42 1 15) 14]1 12/1 11]1 OV g|1 10/1 10/1 11/1 11 42 
43 |1 15/1 14|L 12/1 11/1 OlL gil 91 9/1 10/1 10 43 
44 |1 16/1 34/1 12/1 11)L 9}1 gil sil sil 91 9 44 
46 {1 17/1 15|L 13]/1 12/1 9} 71 61 18 AI 46 
48 |1 171 15|L 13|L 12/1 Of GL 5|1 5h 1 5/1 6 43 
50 {1 181 16/1 14/1 12/1 9/L 5iL 4i1 aly 1 4 50 
52 11 191 27/1 15/1 13/1 Ol All 3/1 3/1 1 3 52 
54 {1 20/1 17/1 15/1 13/1 OjL 3il 3iL it 54 
56 |i 21/1 18/1 16/1 14/1 1O}L git 2i1 ai 56 


—— —— ——— —_—— fi 
———— ——_— |—_—— —aae ———_ | ———. | ———- ' — |. ——— — | —————-' - f 


58 (1 221 19\1 16|l 14/1 1OlL 
60 |1 23/1 19/L 16/1 14 


= 


TABLE F, EFFECT OF SUN’s PAR 


Add the Numbers above the 
lines to 3rd Correction, sub- 
tract the others. 


ys Sua’s Apparent Altitude. 


ocoocesc 


— |__| —————— | —————_ | ————_ | -————_ | —— 


68 |1L 25/1 21/1 1sjl 15|l 11)1 al Alt. | 5 [10] 20] 30] 40] 50] 60/70] 80] 90 
70 1 261 22/1 1G 16)1 LLL 7a Za a a AIA; wha 
72 |L 27/1 23/1 19|L 16)1 11)1 olrtrlolilalata 

74 |L 27/1 23/1 19]1 16/1 11]1 a lolatatihatatate 
76 | 28/1 23|/1 19)1 16/1 111 30}5/4/3}2/1/tjojojiy 
78 |i 28|1 23/1 20/1 17\L Lait pod Meal bed bel bod Be veh SE 8 
go |L 291 24/1 20/L 17\L 1111 soto lalslekatera ie 
82 |L 29/1 24/1 oll 17/1 11 70| || sl7\6l\e 

84 |L 29/1 24/1 20]1 17/1 11 80 HE 

86 |1 29\1 24/1 20/1 17 8 


132° | 340 | 3601389 | 420! 4691 50°| 54° | 58°} G20 66° 


90 TABLE XVIII. 


-Tuirp Correction, to APPARENT Distance 60°. 


ae » APPARENT ALTITUDE OF THE SUN, OR STAR. Ap 
DORN Yea oe one doy bol | a foes ee | oa) ee 
|Alt.| 69 | 79 | Bo F 90 | UOT 11° | 12° | 14° | 16° | 18°] 20° | 22° | 24° | 26° | 28° | 300 Alt 
DiOMh Wa Vale wilt leona Cale ale aie ls he Aino 
6 {L Ql 23/1 25/1 QS]L 33/1 40/1 47/2 1/2 16/2 33[2 50/3 8/3 25/3 41]3 58/4 15] 6 

7 11 241k 221 Q3lt Q5/L 2st 33lt 2 13/2 27/2 41/2 55/3 913 23/3 37| 7 

§ |L 28/1 24/1 22/1 23/1 25/1 25]1 11/2 23/2 35/2 48/3 0j3 12] 8 

9 |1 33/1 28/1 24/1 22/1 24]1 2511 58/2 8/2 18/2 29/2 3912 50! 9 

10 {1 40/1 33/1 27/1 24|1 23/1 24}1 49|1 57/2 6/2 15/2 25/2 34] 10 

4i|L 38/1 Bill 27|1 24/1 2311 42\1 49]1 57/2 5/2 13/2 21) 1p 
36/1) B0lL 26/1 2411 37}L 43/1 49/1 56/2 3/2 11) 12 | 

SOIL 34]1 29/1 2611 33|1 38/1 43iL 49/1 55/2 2! 13 

14 |2 LOL 55/1 45/1 39]1 32/1 28/1 Z0|L 34/1 38/1 4311 a9l1 54] 14 

15 |2 18/2 1/1 50/1 49]1 36/1 31/1 27/1 80/1 34/1 38/1 43/1 48) 15 


| 

li {1 
12 | 55/1 43/1 
13 |2 311 49 

2 

2 
16 12 26/2 ZL 55/1 46|1 3911 34/1 25/1 27/L 30/1 34/L Ball 43) 16 
17 |2 34/2 13/2 Ol1 Soll 43/1 37/1 23(1 25/4 28! 3ilt 34/1 38] 17 
18 |2 42/2 20/2 5/1 54/1 4611 40/1 YalL 23/1 25/1 281 3tlL 34] 18 
19 [2 50/2 27/2 11a 59/1 50/1 43/1 2il1 2211 23|k 26l1 28l1 31! 19 
20 |2 59/2 34/2 17/2 4}1 54/1 46\1 20/1 2i}t 22/1 24/1 g6l1 28! 20 
21 (3 7/2 41/2 23/2 oll 5sli Soll 2iiL 20/i 21/1 22/t 24/1 25) 2] 
22 |3 15/2 48/2 20/2 14/2. Qik 53l1 2ijl 20/1 20/1 2i\t 22/1 23] 29 
23 |3 24 35/2 19/2 71 57/1 gall 20/1, 20/1 20/1 21/k 22] 23 
24 13 32 41/2 24/2 10/2 11 23it 2111 2o0ll 20lk gol 21] 24 

| 25 |3 41 47|2 29/2 15/2 4/1 2iil 2211 Qoll 19/1 19/1 20) 25 
26 |3 49/3 16/2 53/2 34/2 20/2. SIL < Q5|1 22lr QolL 19k Lull 19] 26 
27 |3. 58 59/2 39/2 25/2 12|2 Z6|L 231 21/1 19|L 19/1 19] 27 
28 |4 512 44/2 29/2 16/2 27/1 23/4 21/1 19/1 18/1 18] 28 
29 |4 11/2 49/2 33/2 20\2 Qeil 24/1 21/1 19/1 18]L 18] 29 
30 |4 17|2 54/2 38/2 24/2 14/1 56lL 4¢ 2u|l 24/1 Bi] 19/1 18/1 18] 30 
31 14 31/3 51/3 23l2 5912 a2l2 28/2 18 Bult 251 gall 20lk wslt Ls! 31 
32 |4 39/3 58/3 29/3 4/2 47/2 32/2 gil 31/1 20/1 22/1 20/1 19/1 18, 82 
33 [4 47/4 5/3 3413 912 52/2 36/2 B3|L 27/1 23]1 20/1 19/1 18} 33 
34 |4 55/4 12/3 40/3 14/2 56/2 40/2 34]L 25/1 Qa 2iL 19/1 18] 34 
85 |5 3/4, 18/3 46/3 1913 012 44/2 3: 35{L 2911 25/1 22/1 20/1 18] 35 
36 |5 Lolt 24/3 52/3 24/3 4/2 48/2 35/2 V4]L 571 45/1 37/L 34/1 26] 22)1 2o/L 13) 36 
37 |5 18|/4 31/3 58/3 2913. Sl2 5212 38/1 32/1 27|1 23/1 21/1 19) 37 
38 |5 25/4 38/4 4/3 3413. 1212 5al2 13} 38 
39 |5 32]4 45/4 10/3 39/3 17|2 Sul 20] 39 
40 [5 39/4 51 3 3/2 20! 40 
41 14 57 
42 5 3 
43 5 9 29/1 25/1 22) 43 
AA 5 15 3011 26/1 22] 44 
46 5 26 eerie 3I|L 27|1 23) 46 | 
i 20 2 45 “46\1 39/1 3: 


§ ee | | 
ee | - + | —- |] | | —_ - $ | S| S| SOS | | | ———_- | | 


_ — —. ee —\——— | ——. | —————_- | + | LI 
—e — | —— —— | ——____ —_ | ——— | —____ 


H —_ | ee | | OO | | | | Oe Oe I OO EO NM _MHLYl  - E- 


a ACO TT OO: nat Lee in ras hae oe ea ae ened ee 


TABLE XVUI. 91 


Tutrp CorrecTion to APPARENT DisTANCE 60°, 


D ° APPARENT ALTITUDE OF THE SUN, OR STAR. ») s 
App App 
Alt. | 32° | 349] 36°] 38°| 42°] 46°] 50° | 54° | 58° | 62° | G69 | 70° | 7491 78° | 82°) S6° Alt, 
Ole Aas ie is eo Paar rte rer ened ttl? alr 
6 |4 4815 3/5 1915 4916 17/6 44/7 7/7 28/7 47/8 3 6 
713 514 1914 32/4 58/5 22/5 44/16 416 22/6 38/6 53 7 
8 |3 3513 4713 59/4 22/4 42/5 1/5 1915 35/5 50/6 2/6 13 8 
9 |3 10/3 20/3 30/3 49/4 8l4 25]/4 41/4 5515 815 19/5 30 9 
10 {2 5113 013 913 26/3 42/3 58/4 12/4 24/4 35/4 45/4 54 10 
11 [2 : 37|2 44/2 52/3 7|3 21/3 35/3 48/3 59/4 914 18/4 26 ll 
12 |2 2512 32/2 39/2 52/3 5/3 17/3 29/3 39/8 48/3 56/4 3/4 8 12 
13 |2 15|2 21/2 28/2 39/2 51/3 2/3 12/3 21/3 30/3 38/3 44/3 48 13 
14 |2 62 12/2 18/2 28/2 38/2 48/2 57/3 6/3 14/3 2113 26/3 29 14 
15 |1 58/2 3/2 8/2 18/2 27/2 36/2 45/2 53/3 O83 6/3 1213 15 15 
16 {1 Sill 55/2 O]2 9/2 19/2 26/2 34/2 4112 48/2 53/2 58/3 2/3 6 16 
17 {1 45|1 49/1 53/2 1/2 9/2 17|2 24/2 31/2 37/2 42/2 46/2 50/2 53 17 
18 |1 40/1 44/1 47/1 54/2 1/2 9/2 16/2 2212 27/2 32/2 36/2 4ol2 42 18 
19 {1 36|L 39/1 42)1 48/1 55/2 2/2 9/2 15/2 19/2 24/2 25/2 31/2 33 19 
20 |1 32/1 35/1 38/1 44/1 50\1 56/2 2/2 8/2 12/2 17/2 20/2 23/2 25)2 27 20 
21 |1 35|1 40/1 461 51/1 56/2 1/2 612 10/2 13/2 1o\2 17/2 19 21 
22 |1 32/1 37/1 42/1 47/1 5111 5G/2 o]2 4l2 6|2 sl2 1el2 1z 22 
23 |1 3011 34/1 38/1 43/1 47]/1 5i]1 55/1 59/2 1/2 3/2 412 6 23 
24 |1 27/1 31/1 35/1 40/1 4411 47/1 52/1 54/1 56/1 58/1 59/2 1/2 3] 24 
25 |1 1 29/1 32/1 36/1 40]1 43/1 47/1 49/2 51/1 53/1 54/1 S6lL 57] 25 
26 |1 Q3ll 26/1 29/1 33/1 B7\L 40lt 43H 45]L 4711 4911 SOL SIL 59] 26 
27 |1 22/1 24/1 27/1 30/1 34]L 37]1 40]1 42)t 43]1 45|1 46]1 47|1 48] 27 
28 |1 21/1 23/1 25/1 28/1 3il1 34/1 37/1 39/1 4ojl 41]t 42]! 43/1 44] 28 
29 |1 20|1 22/1 23/1 26/1 29/1 31/1 34/1 3G]1 37/1 35/1 35]1 40/1 41] 29 
30 jl 19/1 20|1 22/1 24/1 27/1 2O|l 3i/1 33/L 34/1 35/1 36/1 37/1 38] 30 
31 {1 18/1 Is|l Isl Isil 1 19/1 20 2011 22/1 25/2 27{1 2ol1 Bolt Bill 32/1 B3]1 34/1 35] BL 
32 |1 17/1 17/1 17/1 17/L 18:1 19/1 23/1 23/1 25/1 27/1 238] 29]1 30]1 3111 31/1 32] 32 
33 |1 17/1 16/1 16)1 16/1 17/1 18/1 19|1 211 23/1 25/1 26/1 27/1 23/1 29/1 29/1 30] 33 
34 |1 17|1 16/1 1GiL 16\L 16/1 17/1 1S]1 20/1 22/1 23/1 2st 25]1 26/1 27/1 27/1 28] 34 
35 jl 1 L 16/1 16|1 17/1 18/1 Qol1 Qi]1 22/1 23/1 241 25/1 25/1 26] 35 
36 {lL 16{1 16/1 16|1 £711 2s|l 19|1 2OlL 2ill 2211 231 23lr 24] 36— 
37 |1 15]1 15)1 15/1 15/1 16/1 17/1 18/1 19]L 20)l 2/1 21/1 22 37 
38 | 14\L 14/1 14/1 14/1 15/1 16}1 17]1 18]1 19]1 20/1 20/1 21 38 
39 |1 14}1 13/1 13/1 13/1 14/1 15]1 16|1 17]L 17/1 1s}1 18/1 19 39 
40 |1 14)1 13/1 13/1 13]1 14/1 14]1 1s]l 16] 16]1 17/1 17/1 17 40 
41 |1 14)1 12|1 12/1 12/1 13/1 13/L 14]1 15/1 15/1 16/1 16 41 
42 |L 14/1 12|1 12/1 12/1 12/1 12/1 13/1 14/1 14]1 15/1 15 42 
43 |1 14|1 12/1 1I}1 12/1 12/1 12/1 12/1 13]/1 13/1 14]1 14 43 
44 |] 14/1 12)1 13/1 11/1 11/1 11/1 11/1 12/1 12/1 13/1 13 44 
46 |1 14)1 12/3 11/1 10|1 1O|Z LO/L 10]1 12/1 11/1 11 46 
48 |1 15|1 12/1 10/1 9/1 9/1 9/1 Of 10|1 LO} lo 48 
50 [1 15/1 12/1 10})1 9|1 S/L Sil sil sil 8 50 
52 |1 15|1 12/1 10/1. 8/1 8/1 Sil 7/1 71 7 52 
54 {1 16/1 13/1 10|1 8|l 7/1 7/1 6/1 6 54 
56 |I1 16|1 13]1 10/1 S/l 7/1 7IL 6/1 G 56 
58 : 17|1 13/1 lo|d 8/1 7/L GIL 5 
60 18|1 14/1 10/1 Sil 71 6i1 5 ; = 
82 | Ist 4) Ion 8k OL 5 itis ue Nephew 
| 64 41 18]/1 14/1 10]1 Sil 6/1 5 lines to 3rd Correction, sub- 
66 1 18l1 411 lll sil 6 — the a 
“68 |i 29|1 25/1 2alt 1911 15a alt id GC? | eaeenoes 
ro. 19]1 15/1 11]1 8 MPAA ANA Gf g en 
72 20/1 15/1 11/1 8 aaa 
74 1 20/1 15|1 11 Gialststaloldlitats 
76 j1 20)1 15/1 11 30]5)4]3]}s}2l2lilijo 
“wedi Salil asil, Sail 201. 15) ee 40}6/6)5)4)3)3) 2) 2/2)" 
80 | 211 15 oo lplslateleteiat 
82 ; 70! lolsl|7j|el6 
80 8) 817 
84 | er TL 


32° | 34° | 36 42° | 46°] 50° | 54°| 58° | 62°| 66° 


92 , TABLE XVIII. 


Tuirp CoRReEcTiIon to APPARENT Distance 64°, 


De APPARENT ALTITUDE OF THE SUN, OR STAR 

Alt. 24° | 26° | 28° 

6 |1 5113 8/3 24/3 4013 56 

7 IL 28]2 42/2 56/3 9/3 22/3 

8 {1 2 36/2 49/3 

9 |] 2 20/2 31/2 41l2 
“10 11 1 27 2 17/2 26|2 
11 {1 1 59\2 7/2 14/2 22 
12 |1 1 51\1 58/2 

13 |2 1 44/1 50/8 57 

14 |2 1 39|1 4411 50/1 
15 |2 1 35/1 40/1 44/1 
16 |2 1 32|1 36/1 40/1 44 
17 |2 1 30/1 33/1 36/1 
18 |2 1 28/1 30/1 33/1 
19 |2 1 27/1 28/1 30/1 
20 |2 1 25/1 26/1 28/1 
a 3 | 1 24|1 25/1 26/1 28 
22 13 1 23/1 24/1 25 

23 |3 1 23/1 24/1 24/1 
24 |3 1 23/1 23/1 24/1 
25 |3 1 23/1 23/1 23/1 
26 |3 47 1 23/1 23/1 23/1 23] 26— 
27 13 56/3 1 23/1 23/1 22/1 
28 |4 4/3 1 24/1 23/1 2211 
29 |4 12/3 1 25/1 23/1 22/1 
30 |4 20/3 1 25/1 24/1 23/1 
31 |4 28/3 1 26/1 24/1 23/1 
32 |4 36/3 1 26/1 24/1 23/1 
33 |4 44/4 1 27/1 24|! 2311 
34 |4 1 28/1 25/1 23/1 
35 |5 1 28/1 25/1 23/1 
36 [5 3 61 2 49 1 29/1 26/1 24/1 23] 36° 
37 (5 1 30/1 27/1 25/1 
38 |5 1 31/1 27/1 25\1 
39 |5 37/1 32/1 28/1 25\1 
40 |5 38/1 33/1 29/1 2611 
AL |5 417 3 26/3 8|2 62 211 40/1 34/1 29/1 26/1 24] 41 
42 |5 41|1 35/1 30/1 27\1 
43 |5 42\1 36/1 31/1 28|1 
44 16 44\1 38|1 32/1 2911 
46 |6 47\1 40/1 34/1 3011 
48 |6 3 53/3 3213 14/2 45 49|1 42/1 36\1 32/1 
50 |6 511 44/1 37/1 33/1 
52 |6 54|1 46/1 39/1 34/1 
54 |7 1 48|/1 411 35/1 
56 |7 1 49|1 43/1 3711 
aa ly 1 52\1 45/1 38/1 33 
60 |7 1 54/1 47/1 40/1 35 
62 17 1 55|1 48/1 41/1 36 
64 |7 1 56/1 49/1 42/1 37 
66 |7 é 1 57|1 50}1 43 

63 |8 4 23/4 113 24 1 59/L SI|L 44 

70 |8 2 Ol) 52/1 45 

72 |8 24/2 11/2 1/1 53/1 46 

74 212/12 2\1 54/1 47 

76 26/2 13/2 3/1 54/1 47 

78 co ae 3 33 ‘ 2 3i1 54/1 47\1 41 
80 2 15/2 4|1 S5IL 4711 44 
82 29/2 16/2 4}1 55/1 48/1 42 
84 47\2 2912 16|2 Sil 5611 4911 42 


216|2 6|1 56/1 49l1 42 
22° | 24° | 26°| 28° | 30° 


2 29 
9° | 70°F 11° | 12°] 14°} 16°] 18° | 20° 


TABLE XVIII. 93 
Tuirp Correction, to APPARENT DISTANCE 64°, 

ie APPARENT ALTITUDE OF THE SUN, OR STAR. ae 
Alt. | 32° | 34° | 36° { 38° | 42° | 46° | 50° | 54° | 58° | 620] 66° | 70° | 74° | 78° | 82° | 86° | Alt. 
Oli wie als aly alt wlio mle ele alton ls lems le wl) lee] Ol] 
6 14 29/4 45|5 O|5 15/5 43/6 10/6 3616 59/7 2017 3917 54/8 7 6 
7 (13 49|4 2/4 28/4 53/5 16/5 37/5 57/6 15/6 32/6 46/6 59 7 
8 13 22/3 56/4 18]4 38/4 57/5 1515 3115 46/5 5816 7|6 16 8 
9 (3 03 30/3 49/4 7/4 23/4 38/4 52/5 5/5 16/5 26/5 34 9 
10 |2 43/2 10|3 27/3 42/3 56/4 9|4 21/4 3214 42/4 51/4 59 10 
11 {2 30/2 54/3 9/3 2213 35/3 47/3 57/4 7/4 16/4 24/4 31 li 
12 |2 19]2 40\2 53/3 5/3 17/3 2713 37/3 47/3 56/4 3/4 Si4 13 12 
13 |2 9/2 28/2 40/2 51/3 1/3 11|3 20/3 29/3 37/3 43/3 47/3 51 13 
14 |j2 1/2 18]2 29/2 39/2 48/2 57|3 6/3 14/3 20/3 25/3 29/3 33 14 
15 |1 54/2 10/2 19/2 29/2 37/2 45/2 53/3 013. 5/3 10/3 14/3 18 15 
16 {1 48iL 3/2 11/2 20/2 28/2 35/2 42/2 48/2 53/2 57/3 1/3 5/3. 8 16 
17 |1 43/1 56|2 . 4/2 12/2 20/2 26)2 32/2 35/2 43/2 47/2 51/2 54/2 56 17 
18 |1 391 50|L 58/2 5/2 12/2 1s|2 24/2 30/2 35/2 39/2 42/2 44/2 46 18 
19 |1 36/1 A4G\1 52)1 59/2 5/2 11/2 17|2 22/2 27/2 31/2 34/2 36l2 38 19 
20 |1 33/1 A2|1 48/1 54/1 59/2 5/2 11/2 15/2 20/2 23/2 26/2 28/2 30/2 32) 20 
21 {1 30|1 38/1 44/1 49/1 54/2 O]2 5/2 9/2 13/2 16/2 18/2 20/2 22/2 23) 21 
22 {1 28i1 35{1 40\1 45]1 50/1 55|L 59/2 3/2 6/2 9/2 11/2 13/2 15/2 16] 22 
23 {1 27\1 3211 37/1 41/1 46|1 51/1 54/1 58/2 112 3/2 5/2 7/2 9/2 10) 23 
24 |1 26\1 30/1 34/1 38/1 42/1 47/1 50/1 54/1 57]1 59/2 O12 2/2 4/2 5] 24 
25 |1 25/1 25|1 32/1 35/1 39)1 43]1 47|1 50]1 53]/L 55|1 56|1 58/1 59/2 0) 25_ 
26 |1 24/1 27|L 30|1 33|1 36/1 40]1 44/1 47/1 49/1 51/1 52/1 54/1 55/1 56) 26 
27 11 23it 26|1 28/1 31|1 34/1 37}1 41/1 44]1 46]1 47/1 49]1 50|1 51/1 52) 27 
28 11 93k 25|1 26/1 29|1 32/1 35|1 38/1 41/1 43]1 44/1 45/1 46)/1 47/1 48] 28 
29 |1 22\1 24/1 25|1 27/1 30/1 32/1 35|1 38]1 40/1 41/1 42|1 43/1 44/1 45] 29 
30 11 21 23/1 24/1 26/1 28]1 30]1 33/1 35]1 37/1 38|1 39/1 40)1 41/1 42] 30 
31/1 22\1 2211 23|L 24/1 26/1 28]1 31/1 33]1 34/1 35/1 36/1 37/1 38/1 40] 31 
32 11 21/1 21/1 22|1 23/1 25/1 27/1 29]1 31]1 32/1 33/1 34]1 35/1 36]/1 38] 32 
33 |1 2i/1 21/1 2ijl 22/1 24]1 QGlL QTL 29/1 Z0}1 31/1 32/1 33]1 34 33 
34 {1 21\1 20/1 20]1 21/1 23/1 25|1 26]L 27/1 28/1 29/1 30\L 31]1 32 34 
35 |1 21/1 20/1 20|L 21/1 22|1 23]1 24/1 25/1 26]1 27|1 28/1 29/1 30 35_ 
36 11 21/1 19/1 19|L 2O}L 21/1 22/1 23/1 24/1 25/1 26/1 26/1 27/1 28 36 
37 |) 2/1 19]1 19] 19]1 Qo|k Q1j1 2211 23/1 24/1 25/1 25|1 26 37 
38 |1 21\1 1S|1 18/1 18]1 19]1 20/1 21/1 22]1 23)1 24/1 24/1 25 38 
39 |1 21/1 18]1 18|1 18/1 IS}L 1O}L 20}1 21/1 21/1 22)1 2211 23 39 
40 |1 22\1 1S8|L 17/1 17/1 1S]1 18]1 19]1 20]1 20]1 21/1 21/1 22 40 
41 {1 22I1 20 1S\t 17|L 17/1 47/1 27\L LSIL 19]1 19|1 20/1 20 41 
42 |1 22/1 18|1 16|1 16/1 16/1 17}1 17|L 18]1 18/1 19/1 19 42 
43 |q 23/1 18]1 16/1 16/1 16/L 16}L 1611 17]1 17|1 18/1 18 43 
44 |] 23/1 18/1 16/1 16/1 16]/1 16|1 16/1 16/1 16|1 17|1 17 44 
46 |1 24)1 18}1 16/1 15)1 15]1 15jL 15)1 15]L 15]1 16 Bar oe Rae 
43 |1 25/1 22 19}1 16|1 15/1 15|L 14]l 14/1 14]t 14]1 14 48 
50 |1 26|1 19/1 16/1 15]1 14]L 13) 13/1 13]1 13 50 
52 |1 27/1 20/1 17/1 15|1 13]1 12}1 12]1 12/1 12 52 
54 11 28/1 20|1 17|1 15|L 13)1 12/1 11)1 11 54 
56 |1 29/1 21) 17}/L 15|1 13/1 12/1 LVL 11 hg Ars Sete Ko. 
58 IL 29/1 21/1 18/1 15/1 13/1 11/1 10 

60 |1 30\1 22/1 18/1 15/1 13/1 11/1 10 y aeaeraeia 
62 |1 31/1 22/1 18/1 15/1 13/1 11 types) sph hie above the 

64 {1 32/1 22/1 18jl 15/1 13}1 11 lines to 3rd Lprenerions sub- 

66 |1 33/1 23/1 18/1 16|1 13 —— 

— | — | —— | —— |] - —_ | ————_ | ——— |] ——_] LY SS SS Sun’s Apparent Altitude. 

68 |L 33\1 23/1 19/1 16/1 13 5 |10 20] 30] 40]50] 60|70) 8090 
70 11 34 24|L 19/1 16 Wem a Wd a Waa ta ad Wc 
72 |1 34]1 24|1 19|1 16 all olalelels 

74 }1 35/1 24)1 19 sial2tijijojojil4 

76 {1 35/1 25/1 20 5l4|3ial2l2|1\1|2|2 
COP coe LE ee ae 6 Cee RST, CRS Peery leewscrsrad feenae pea Seep ogee peat 6 6 413)3 2 

78 |L 36)1 25 at faletaleials 

80 {1 36/1 25 8|8|7)6|6|5|5 

82 |1 37/1 9\/9\8\|7|7\6 

84 |1 37|1 3 8|8|7 

1 8 


a ee, i, i end teen 


iat yad TABLE XVIII 


THIRD CoRREcTION, to APPARENT DiIsTANCE 68°. 


APPARENT ALTITUDE OF THE SUN, OR STAR, 


6 B° | 9° | 10°] 11°) 12°] 149| 16°] 18°] 20°] 22°] 24°] 26° 
oe Wrscou eery paeer ee er rae) Wes Weer 3! Weer) Waser a | Wr 
1 34/1 37\L 52/2 6/2 21}2 362 52/3 8)3 24/3 39/3 54/4 10 
1 31/1 33/1 17|2 30|2 43/2 56/3 9/3 
1 29|1 30/1 4|2 14]2 25/2 37/2 48|2 
1 31L 23 54/2 312 12/2 22/2 32/2 
1 33/1 30/1 47|1 54/2 2/2 10/2 19/2 
1 36/L 32/1 47|1 54/2 
1 40|L 35/1 A2\1 48/1 54/2 ol2 
2 A44]1 38/1 38/1 43/1 48\1 
2 49|1 42/1 35/1 39/1 44/1 
25 54l1 46/1 33/1 36/1 40|1 
2 Yl1 50/1 32/1 34/1 37/1 
2 A\l 54/1 30/1 32/1 34/1 
2 16/1 59)1 29/1 30/1 32/1 
2 15/2 4/1 2git 29/1 31/1 
3 21\2 gil 23/1 29/1 30/1 
3 26/2 13/2 28/1 28/1 29/1 
3 32/2 17/2 29/1 27/1 28/1 
3 37/2 22/2 29|/1 27/1 27/1 
3 43/2 27|2 30/L 28|L 27|1 
3 48|2 32/2 31/1 29/1 27/1 
3 54/2 37 32/1 30/1 2a]1 
3 0/2 42\2 33/1 30/1 23iL 
4 5|2 47\2 341 31/1 29|1 
4 1/2 52/2 35|1 32|1 29/1 
4 16/2 57 36]1 32/1 29]1 
4 2: 2213 2/2 37|1 33/1 30] 
4 27/3 7 33/1 33/1 30|1 
4 33/3 12/2 39/1 34/1 31|1 
4 39/3 16 41|L 35/1 32)1 
4 45|3.2113 43|1 37|1 33/1 
5 50/3 26 44i1 38l1 34i1 36 
5 56|3 30/3 46|1 39/1 35/1 
5 1/3 35/3 48|1 41/1 36/1 
5 6|3 40/3 50|1 43/1 37|1 
5 11/3 45/3 51/1 44/1 38/1 
ik 16/3 49/3 6RiL 45/1 39)1 
5 4: 21/3 5313 54|1 46\1 40/1 
5 26/3 58/3 56/1 48/L 41|1 
5 31/4 2/3 57|L 49|1 43/1 
6 41/4 10/3 59\L S1|L 45|1 
6 50/4 18/3 2 29 2 21 54/1 47/1 
6 59/4 26/3 5|1 56\1 49)1 
6 7\4 33/4 gil 58/1 51]1 
6 14/4 40/4 11/2 Ol1 52/1 
7 21/4 46/4 14/2 2/1 54/1 
7 28/4 52/4 2 16/2 4/1 56)1 
7 5/4 58/4 182 6)1 58iL 
7 42/5 314 2 202 8sil 59/1 
7 Asis 8i4 2 2zl2 10/2 1/1 
7 5315 13/4 2 24'2 12/2 Qi1 
7 5s\5 17/4 2262 14/2 3/1 
8 315 21/4 2i|2 15/2 4/1 
8 815 25/4 252 15|2 511 57/1 Sijl 45| 72 
8 3 Jul5 29014 yi2 16/2 5/1 57/1 SUL 45| 74 
81717 516 15/5 32/5 1 a 17/2 6/1 58i1 5ill 45] 76 
6 1815 3515 alesis ial 7|L Soll SzlL 46] 78 
4912 32/2 18/2 7|L Sulk S2/i 4c] 80 
2 3212 19/2 81 S9ll Suit 46] 82 
233.2 2012 92 Oll 53]L 46) 84 
3 12|2 502 33/2 2012 92 Ol 53] | 86 
6° 9° | 10°! 41°] 42° 14°] 168] 18°] 20° | 22° | 5 26° | 28° | 30° 


TABLE XVIII. 95 


THirp Corxecrion, to APPARENT Distance 68°. 


ps APPARENT ALTITUDE OF THE SUN, OR STAR. ie 
Alt 32° | 34°] 30°] 35° | 42° | 46° 50°] 54°] 580 | 62°] 66° | 70°] 749 78°] 829) SE°| Alt. 
—Sln wir lh als Oe wht At lt le OT Olt mi me le wp ol OF 

6 |4 25/4 40/4 55|5 1115 4016 516 2916 5117 1117 2917 45/8 0/8 14 6 

7 |3.49]4 1/4 14/4 27/4 5215 5/5 5316 10/6 2516 3816 50/7 1 7 

8 |3 2213 33/3 44/3 55/4 17/4 25/5 3815 5116 2/6 10/6 18 8 

9 |3 1/3 11/3 21/3 30/3 4sl4 4 4915 O|5 1615 19/5 28/5 36 9 
10 |2 44/2 53/3 213 10/3 25/3 2114 31/4 40/4 49/4 57/5 3 10 
11 |2 31|2 39/2 47/2 54/3 8/3 3 4713 55\4 8l4 16/4 23/4 29/4 34 11 
12 |2 20/2 27|2 34/2 41/2 53/3 3913 48/3 55/4 2/4 7/4 11/4 15 12 
13 |2 11/2 17/2 23/2 29/2 41/2 22/3 30/3 37/3 43/3 48/3 52/3 56 13 
14 |2 3/2 9/2 14/2 19/2 30\2 6|3 14/3 20/3 26/3 31/3 35/3 38 14 
15 |L 57/2 2/2 6/2 11/2 21/2 54/3 1/3 7/3 12/3 16/3 20/3 23 15 
16 {1 5ziL 56\2 O]2 4/2 13/2 2 44/2 50:2 55/3 Gl : : 

17 |L 47|L 51/1 55/1 58l2 62 512 40/2 45/2 49): 

18 |L 43/1 47/1 Soll 54/2 1/2 97/2 32/2 36/2 40 

19 {1 46{L 43/1 46/1 Soll 56/2 20/2 25/2 2912 32! 

20 {1 371 40/1 43/1 46/1 52/1 14/2 18/2 22/2 25 

21 {1 35\L 37/1 40/1 43/1 48/1 sl2 12/2 16/2 19) 

22 |1 33/L 35]1 37|1 40/1 44/1 2 9/2 6/2 10/2 13): 
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22 | 2 28/2 31/2 342 36 

23 {1 2 23/2 26/2 29/2 32 

24 |1 19/2 22/2 25/2 28 

25 }1 15/2 18/2 21 

26 |1 2 15/2 17 

27 |1 47 

28 |l 46 

29 IL 

30 {1 

31 |L 45 1 58 31 
32 |L 

33 | 

34 | 

35 | 

36 {1 36 
37 |L 

38 |1 

39 |L 

40 |1 

41 Il 

42 {1 

43 {1 

44 {1 

46 |1 

48 | 5 i BAC Bs ed “48 
50 |1 

52 IL 

54 |L 5a) 

56 |L 5é6ll 

58 } 1 48 ree ie ee CTABLEP. EFFECT OF SUN's PaR. 


57}1 Vo be subtracted from the third 
Correction. 


oa 
bo 
— pe 
or 
[o¢) 
— 


64 59}1 jad Sun’s Apparent Altitude, 
66 |1 59 [sit_|"5 | 10] 20,30) 40] 5u] 60}70) 86] 20 
————S.$s§|- ——— | | | —— _ | —_ | ——_  ———_ | ——_ Pte et oe Wl $i will alela 
70 AHHARH BHA 
10 | 4 1 
70 15 |2/2/2/2)/2)2/2)2]) 
72 20 | 3/3|3/ 3) 2|2)2}2 
a 25 |4/4/3/3/3/3/3]3 
74 go lal4}4}4}4al4]4]4 
76 35 |5|51)5/5)5|4/4 
tata | 5 Dae 40 |6|6|5|515|5]5 
78 . 7d | ae Pia eae tas se seal Ne oes 45 |1616|46| 6/6] 6 
50 17/717) 6|6 
89 65|71717| 717 
g 60 |} 8|8|7/7 
82 65 | 8|8|8| 8 
70 |8|8|6 
“ 75 |9|9]8 
86 | 80 |9|9 | | 
Sochcalll PRRMIT FPS 5 9 Sate RW eines Ee ic!” i oar Meo pd rt 


32° | 34° | 36° | 35° | 42°} 46°] 50° | 54°] 58°] 62° | 66° 


104 TABLE XVIII 


Tuirp Correction, to APPARENT Distance 88°. 


APPARENT ALTITUDE OF THE SUN, OR STAR. 


7° 10°] 11°] 12°] 14°] 16°] 18°} 20° | 22°| 24°} 
any. si ACS a le al A aed Ws ce WR er OR ne Ce ees Pe oe 
1 54|1 5912 4/2 16/2 28/2 42/2 56/3 1113 26/3 4113 5614 11/4 25 
1 53/1 59|2 2 39/2 51/3 4/3 16/3 28/3 
L 55|1 56\L 2/2 8/2 17/2 27/2 37/2 48!2 59/3 9/3 
1 5sil 5AIL 58]2 3/2 1ol2 18/2 2612 35/2 45/2 54l3 
2 Ah 87 53\k O12 5/2 11/2 18/2 25/2 34/2 43/2 
312 5/2 ball 2 1/2 6/2 12/2 18/2 25/2 32/2 
19/2 10/2 57/4 55|L 58/2 2/2 7/2 12/2 1812 24\2 
26/2 15/2 59|L 59/2 3/2 7/2 12/2 18/2 
2 21/2 HL 55|L 67/2 O12 3/2 7 
10/2 26/2 4|2 54l1 5all 58|2 O12 4 
47|2 32/2 7\2 54/1 56/1 58/2 1/2 4/2 
54/2 37/2 19/2 53\1 55/1 57/1 5912 2 
2\2 43/2 13]2 52/1 54) 56/1 58 
10/2 49/2 16/2 5311 53/1 54/1 56/1 58 
2 55|2 28\2 54L 5QiL 53/L 54/1 56 
25/8 2/2 4/2 5a}d 53L Sz/L 53/L 4 
3 si2 28|2 561 53/1 52/1 53/1 54 
3 15|2 33/2 571 54 5QiL 59/1 53 
47|3 2113 36/2 SSL 55/L 53/1 52/1 52 
55|3 27/3 40|2 OL 56/1 53/1 52id 52 
2/3. 33/3 44|2 Lit 57h 54/t 53/1 
3 39/3 4512 all sik 55/1 53/1 
17/3 45/3 52/2 4|1 59ll 55|1 53il 
24/3 51/3 56|2 62 Oll 56/1 53/1 
31/3 57/3 o|2 612 Wh 57\k 54l1 
9|4 3/3 4\2 gi2 Qit 58/k 5al1 
46\4 9/3 g|2 gi2 3/1 59/1 56l1 
53/4 15/3 12]3 11/2. 5/2. O}L 56l1 
0\4 21/3 17/3 13/2. 7/2. Uk 57/1 
7\4 27\4 2113 15/2. si2 ii 5sit 
13/4 33/4 25|3 17|2 10|/2 4|1 59 
20/4 39/4 29)3 19/2 11/2 5/2 0 
Q7\4 45\4 3/3 2112 13/2 62 1 
34/4 51/4 37/3 22/2 14/2 7/2 2 
40/4 56/4 41/3 2412 1612 9/2 3 
47/5 2\4 45]3 26\2 17/2 rvs2 4'2 
53/5 74 49|3 28/2 19/2 11/2 5/2 
ols 13/4 53|3 3012 2012 12/2 Giz 
615 19/4 57/3 32/2 22/2 13/2 7\2 
1sl5 29/4 4|3 2 35/2 25/2 16/2 9/2 
Yl5 395 11/3 3 11 39/2 ael2 45/2 11/2 0 
40/5 48/5 17/3 42/2 31/2 21/2 13/2 2 
51/5 57)5 23/4 2 45/2 34/2 24/2 16/2 3 
116 6/5 26\4 A8\2 36/2 27/2 18/2 4 
10/6 15/5 35|4 51/2 3912 29/2 20/2 5 


——— | | | — — _— 
nn —_— | —_—_ SS I S| | «| | CO - ee ee, 


54/2 42/2 31/2 22 
57|2 44/2 33/2 24 
2 69/2 46/2 35/2 26 
2'2 48/2 37/2 28 
4|2 50/2 39/2 30/2 


—_— OOOO ee ens | oes ds | | | S| ES | SS eS lili ee ee OO SS OO | 
. 


6/2 51/2 40/2 31/2 
S12 53|2 41/2 32 


ane 
enuf oe 
a eT 
canta 


N mk = OO om 
ee ae ee 


alll eel meal 


| OO | SS OS OS | | | | L | | LL | SS | | ee I OO 


THES i aol no Ll ne tao lmaol tos. elt ite cat cena ELL ea Lio | Geol anole 


TABLE XVIII. 


Tuirp Correction, to APPARENT DISTANCE 88° 


a APPARENT ALTITUDE OF THE SUN, OR STAR. 
Alt. | 329 | 34° | 36° [ 38° | 42° | 46° | 50° | 54°) 58° | 620 | 66° | 70° | 749 | 78° |] 82° | 86° JAlt. 


ee ES ay ee ed ee ee ee) ee et a a) Pe Pe eee fe eee eS ee . ui —— 


2) nn) a, a ee ee ed eee ee ee sana ncaa 
zs . se aby 


(e) / “ 4 a e “ul i “ HEN “wid ul ‘ “ i u i Pelee iT F cd / uv i il ao lt / “u 
G 14 4014 54/5 Sis. 2215 48/6 1316 36/6 5717 1617 3417 49/8 2/8 13/18 21/8 27/18 32 
714 4\4 16/4 2814 4015 3/5 25/5 45/6 416 2116 36/6 49/7 Ol7 -9I7 1617 2217 27 
8 13 4113 5214 3/4 13]4 33/4 52/5-1015 2615 4015 53/6 516 15/6 2316 2016 3416 37 
9 13 2213 31/3 4113 5014 8]4 24/4 3914 5315 515 16/5 2615 35/5 4315 4915 54 

10 13. 613. 14/3 2213 3013 46/4 114 15/4 27/4 3814 agla scls 7/5 tals agls 23 

11 |2 54/3 213 9/3. 16/3 30/3 43/3 56/4 7/4 17/4 27/4 36/4 43/4 49l4 53/4 57| 
12 |2 44/2 51/2 55/3 413 16/3 28/3 40/3 50/4 O14 $l4 16l4 23/4 2814 3914 36 

13 |2 35/2 41/2 47|2 53/3 4/3-15/3 26/3 35/3 44/3 5213 59/4 5/4 1014 13 

14 |2 27/2 33/2 38/2 44/2 54/3 4/3 14/3 22/3 3013 37/3 44/3 50/3 54/3 57 

15 |2 22/2 27/2 32/2 36/2 46/2 55/3 4/3 1113 18/3 25/3 3113 37/3 4113 44 

16 |2.17|2 21\2 26/2 30/2 39/2 47/2 55/3 2/3 S13 15/3 2113 26/3 3613 33) | 
17 |2 12/2 16/2 2i|2 25/2 33/2 40/2 47/3 54/3 O13 G|3 12/3 18/3 19 

18 |2 5/2 12/2 16/2 20/2 27\2 34/2 41/2 47/2 53/2 58/3 313 7/3 10 

19 |2 5/2 $/2 12/2 16/2 22/2 29/2 35/2 4112 47/2 s2/2 56/2 54/3 2 

20 12 3/2 6/2 gl2 12]/2 18/2 24/2 30/2 35/2 41/2 46|2 49/2 52/2 54 


21 \2 tl2 3/2 Gi2 sl2 14/2 19l2 25/2 302 35/2 4ul2 a3l2 46 
22 |1 sgl2 1/2 3/2 5/2 1e'2 15/2 20/2 25/2 3012 35/2 3sl2 41 
93 |i 5711 59/2 1/2 32 7/2 1212 16/2 22/2 2cl2 s0l2 33l2 36 
24 |1 56ll 57iL 5912 112 5/2 9l2 1312 17/2 22/2 2el2 29/2 31 
25 |1 55l1 56ll 57/1 5912 3/2 6l2 10/2 1412 1812 22/2 25 

26 1x 54/L 55|1 SOL osl2 112 4/2 6l2 dzl2 15/2 1sl2 21 

97 11 53/L 54/1 55|L 57/12 012 3/2 Gl2 10/2 1312 15/2 17 

98 |1 5311 s4ll 55/1 SGIL 5812 112 4/2 sla 11/2 13/2 14 

29 |i 53i1 53it 54/1 55/1 57/2 O12 3/2 6l2 82 10 

30 11 5211 53ll 53l1 S4{L soll 59l2 2l2 ala el2 sl 


. ————— | ——— | ———— —_ ———ee 
ees ee —_ | —_—__—__ | ——- —— ae cee | meme | | en | | 


31 |1 S211 52/1 S21 53|1 SS Solz O12 2/2 4/2 5 
32 |1 SJL 52)1 52/1 53/1 554 57/1 69/2 12 2/2 3 
33 |1 52/1 51j1 Sill 52/1 54/1 56/1 SSii 59/2 6 
34 |1 52/1 SIL SIL 52/1 53/2 55/1 57/1 58] 59 
35 |1 52/1 51 a7 


es | | | | | | ee ee ee OS OOS OOS I | | | 


36 |1 53|1 52/1 SL] S511 52/1 53/1 55) 561 56 
37 |1 53/1 SIL SL/L SLL S11 52)1 54/1 55 
38 |1 53}1 52/1 S51j1 50/1 S11 52/1 53/1 54 
39 |1 54/1 52/1 51/1 50/1 Sill 52)t 52/1 53 
40 |] 54/1 53}/1 52{L 5/1 50/1 51/1 52/1 52 


| ee | |] Sf | — | — | | ne | ef el | lf | | | 


41 |1 54/1 53]1 521 S11 50/1 51)1 51 
42 |i 54/T S53/L 52i1 5ijk 5O0j|L 51)1 51 
43 |1 55/1 54/1 53/1 52/1 51) 51) 51 
44 |1 S6/L 54]1 53/1 52/1 51/1 50/1 50 
46 |1 57|1 55|1 53/1 52/1 51)) 50 


ae ee _——, | ——— on 
ee | ee | | | ee | | ee — / ———_ | —————__ | ——_——_—_ | 


|] | | LO | S| —— | LL! | | | | |] | 
| il ttn 


|. 43 |1 58] S56iL 54/1 53}1 51/1 50 

50 1 59/1 57|1 55)1 53/1 51 

52 |2 Oil SSIL 55/1 53]1 52 

54 12 Il 5S]1 56l1 54 

56 12 2/1 59/1 56/1 54 

58/2 3]/1 59/1 56 PABLEP, EFFECT OF SUN’S PAR, 
60 2 3 i 59 To be subtracted from the third 

2 4 Correction. 


8un’s Apparent Altitude. 
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TABLE XVIII. 


Furrp Correction, to APPARENT Distance 92°, 


APPARENT ALTITUDE OF THE SUN, OR STAR. 


Crewe Or Ge Gc 


HO mm wo] on be mILOOS 


COoOna 


D’s 
App 
Alt. | 32° | 34° | 36° 


o Wis Rae Ne WN Ae 


° 


bo bo 


| ee ef | | 


Lt Ol St 


a a ee ee ry ed 


21 |2 10/2 13/2 
22 [2 62 8/2 10/2 
23 |2 42 Gi2 8)2 
24 |2 22 4/2 6/2 
25 |2 12 3/2 4 


26 (2 12 2/2 3/2 
27 |2 02 1/2 2/2 
98 11 592 ol2 1/2 
29 1 591 5912. 0l2 
30 |1 591 59/2 Ol2 


Lalit alll ool ee oe) 


rs | a rf | cr | a | ee | eee | | ee 


2 

2 2 
43 |2 2'2 1/2 olt 
44 |2 312 1/2 Ol 
45 |2 32 2/2 112 
46 2 42 2/2 1/2 
47 12 42 2/2 112 
48 |2 512 3/2 Ql2 
50 |2 62 4/2 22 
52/2 72 5/2 32 1 
5412 82 4/2 3 
56 2 912 5]. 
58 |2 10 


ms ff | es | erate | ee | ee | eee | eee | ee | ce 


| | ee | 


ne | | Sf S| | | | | 


32° 134° 1 36°! 38° | 40° 


| een ee ee 


a, ef | | | 


RV 


TABLE XVIII. 


Tuirp Correction, to APPARENT DISTANCE 929, 


APPARENT ALTITUDE OF THE SUN, OR STAR. 
42° | 46° 


ee 


| ee | |] 


44/7 57 24/7 42/7 59 


7 


sou 


8 12/8 


he ae 


ie | 


bo bo bo bo bo 


bo bo bO bo OD 


3 16/3 22/3 28/3 33/3 
3 7/3 13/8 193 24 
3 0/8 6/3 11/3 15 
2 54/2 59/3 43 7 
2 48/2 53/2 57/3 0 


ae — 
eee | ee 


RAI 


ace | ee 


| rr | ee | nn | ee | et | 


TABLEP. EFFECT OF SUN’s PAR. 


To be subtracted from the third | 
Corrections 


Sun’s Apparent Altitude. 
App.|_—_—.__$ -—_$_$__________—_ J 
fa 40150|60]70}4( [909 © 


10] 20 |30| 40/50] 60/70] A¢ [90 


~ 
a 


IIHS Wtsth = 


DBoOWNouaskwonwwnw 


SCWMMNNAARUNFeWnn = 
CoOMDAMYINANANS WHY = 


TABLE XVIII. 


Tuirp CoRRECTION to APPARENT Distance 96° 


we APPARENT ALTITUDE OF THE SUN, OR STAR, 
Alt. | 62 12° | 14°} 16°] 18° | 20° | 22° | 24° | 26% | 28° | ger |Alt. 
Pal Aol 6 Se Oe | aad ba dat pad eas ee aes re) 
6 |2 62 26/3 4113 56/4 11/4 26l4 41] 6 
7 |2 9l2 5|3 18/3 31/3 43/3 s6l4 8} 7 
8 |2 15 40|2 51/3 2/3 13/3 24/3 35/3 45} 8 
9 |2 40\2 49/2 5913 8/3 18/3 27] 9 
10 |2 32/2 40l2 48/2 56/3 4/3 12} Lu 
IL |2 26 25/2 32/2 39/2 46i2 53/3 al LL 
12 |2 20/2 26/2 32/2 38/2 45/2 52| 12 
13 |2 16/2 21/2 26|2 32/2 3s|2 44) 13 
14 |2 13/2 18/2 2212 27\2 32/2 37| 14 
15 |2 11/2 15/2 192 23/2 28/2 32) 15 
16 |3 10/2 13/2 16/2 20/2 24/2 25] 16 
17 |3 9/2 11/2 14/2 17/2 21/2 24] 17 
18 |3 8/2 10/2 12/2 15/2 18/2 21| 18 
19 |3 7/2 sl2 10/2 13/2 15/2 18] 19 
20 |3 612 7/2 9/2 11/2 13/2 15] 20 
21 13: 7|2 7\2 82 gi2 11/2 13] 21 
22 |3 si2 6l2 7/2 siz 10/2 12] 22 
23 |3 si2 62 62 7/2 9\2 11) 23 
24 |4 92 7/2 6|2 7/2 sl2 10} 24 
25 4 11/2 8l2 62 7/2 8/2 9| 25 
26 |4 12/2 9/2 7\2 62 7\2 8| 26 
27 |4 17\2 1312 10/2 sl2 62 6|2 7| 27 
28 |4 18|2 14/2 11/2 9|2 7l2 62 7| 28 
29 |4 20/2 15/2 12/2 10/2 sl2 7/2 6| 29 
30 |4 2162 13/2 1012 s|2 72 6] 30 
31 |4 23/2 18/2 14/2 11/2 9/2 sl2 7] 31 
32 |5 2 19/2 152 12/2 9/2 sl2 7| 32 
33 (5 26/2 20/2 16/2 13/2 10'2 si2 7| 33 
34 (5 28/2 21/2 17/2 14/2 11/2 9/2 8] 34 
35 15 30/2 2312 18/2 15/2 12/2 10/2 8] 35 
36 |5 32\2 25/2 20/2 16/2 13/2 11/2 9| 36 
37 |5 33/2 26|2 21/2 17/2 14/2 11/2 9} 37 
38 |5 35/2 27/2 22/2 18/2 15/2 12/2 10| 38 
39 (5 37|2 2912 232 19/2 16/2 13/2 11| 39 
40 |5 39/2 30/2 24/2 20/2 16/2 13/2 11| 40 
41 |6 Al|2 32/2 25/2 21|2 17/2 14/2 12] 41 
42 |6 2 34/2 27/2 22/2 18/2 15/2 13] 42 
43 |6 45|2 35/2 28/2 23/2 19/2 16/2 13] 43 
44 |6 : 47|2 37/2 292 24/2 20/2 17/2 14| 44 
45 6 482 38/2 3012 25/2 21/2 17/2 14] 45 
46 |6 50/2 39/2 312 24/2 22/2 18/2 15} 46 
47 |6 52/2 41|2 33/2 27\2 23/2 19/2 16] 47 
48 |6 53/2 42/2 34/2 2812 24/2 20/2 16] 48 
49 |6 55/2 44/2 36/2 29/2 25/2 21/2 17| 49 
50 |6 56/2 45|2 37/2 31/2 26/2 21/2 17| 50 
51 |7 58/2 47|2 38/2 32/2 27/2 2212 18] 51 
52 |7 0l2 48/2 39/2 33/2 28/2 23/2 18| 52 
54 |7 M2 51/2 42/2 35/2 20/2 24/2 19] 54 
56 17 6/2 54/2 45/2 37/2 30/2 25/2 19] 56 
58 |7 9l2 57|2 47/2 39/2 31/2 25 58 
60 |7 212 59/2 49/2 41/2 32 60 
62 |7 15|3 112 50/2 42 62 
A | G4 |S 17/3 3/2 51 64 
1 | 66 |8 19|3 4 66 
63 |8 68 
70 {8 : Bor, 70 
72 |8 72 
74 13: 74 
76 |8 76 
78 |8 78 
10° } 11° | 12°] 14°| 16° 20° | 22° | 24° | 26°| 28- | 30° 


TABLE XVIII. 109 


TurirpD Correction to APPARENT DisTANCE 96°. 


)’s APPARENT ALTITUDE OF THE SUN, OR STAR. )’s 
Ap App 
Alt. | 32°! 34°] 36°| 38°| 40° | 42° | 44° | 46° | 50°] 54° 158° | 62° | 66°] 70° | 74°] 78° | Alt. 
0 pee s| are ee ee i Sa Wi A Ve ie A ee A EO oe) Va ee ee fe) 
6 \4 56\5 10/5 2415 38l5 5116 416 1716 2916 5217 1417 34|7 5218 918 23/8 33/8 40] 6 
7 \4 20/4 3214 44l4 sols ls 2015 3115 4216 216 2016 37/6 5217 617 1817 2817 35| 7 
8 13 56/4 7/4 Isl4 2914 3914 agla 5915 815 26/5 4215 5616 916 2116 3116 40/6 47| 8 
9 13 37/3 46/3 55/4 4/4 1814 23/4 32/4 46/4 5615 1015 23/5 34/5 4415 53/6 1 9 
10 [3 22/3 30|3 37/3 45/3 53/4 2/4 10/4 17/4 31]4 43/4 55/5 6/5 16/5 24/5 31 10 
11/3. 9/3 17/3 2413 31/3 3813 45/3 52/3 59/4 11|4 22/4 33/4 43/4 5215 O15 7 11 
12 |2 59/13 6/3 12/3 19/3 25/3 32/3 38/3 45/3 55/|4 5/4 15/4 24/4 3 i4 39\4 46 Nb 
13 |2 50/2 56/3 2/3 8/3 1413 20/3 26/3 32/3 42/3 5114 O44 58/4 15/4 2i 13 
14 |2 42/2 48/2 53/2 58/3 4/3 913 15/3 20/3 30/3 39/3 48/3 55/4 1/4 6 14 
15 2 36/2 41/2 46|2 50/12 55/3 O13) 513 10/3 19/3 28/3 36/3 43/3 49/3 54 15 
16 |2 32/2 36/2 40/2 44/2 48/2 -53/2 57/3 2/3 10/3 18/3 25/3 32/3 38/3 44 16 
17 |2 28/2 31/2 35/2 39/2 43/2 47/2 51/2 55/3 3/3 10/3 16/3 22/3 28 17 
18 |2 24|2 27/2 31/2 35/2 38/2 42/2 45/2 49/2 56/3 2/3 6&3 14/3 19 18 
19 |2 21/2 24/2 27/2 31/2 34/2 37|2 4ol2 44/2 50/2 56/3 2/3 7/3" 11 19 
20 |2 15/2 21/2 24/2 27/2 30/2 33)2 36/2 39/2 45/2 51/2 563 1/3 4 20 
21 |2 16/2 19/2 21/2 24/2 26/2 2912 32/2 35/2 41/2 46/2 51/2 55 21 
22 (2 14/2 17|2 19/2 21/2 23/2 26|2 28/2 31/2 37|2 42/2 46/2 50 22 
23 |2 13/2 15/2 17/2 19/2 21/2 23/2 25]2 28/2 33/2 38/2 42/2 45 23 
24 |2 11/2 13/2 15/2 17/2 19/2 2112 23/2 25/2 30/2 35/2 38/2 41 24 
25 [2 10/2 11/2 13/2 15/2 17/2 19/2 21/2 23/2 27/2 31/2 35 ss 
26 |2 9/2 10/2 12|2 13/2 15/2 17/2 19/2 21/2 25/2 25]2 31 26 
27 |2 8i2 9/2 11/2 12/2 14/2 16/2 18/2 26/2 23/2 25/2 27 27 
28 |2 82 9i2 10/2 11/2 13/2 15/2 17/2 1812 21/2 23/2 24 28 
29 |2 7/2 8/2 9l2 1o0j2 12/2 13/2 15/2 17/2 19/2 21 29 
30 |2 7/2 Si2 9/2 10/2 11/2 12/2 14/2 15/2 17|2 19 _~ 
31/2 62 7/2 8l2 9/2 1ol2 11/2 1212 44/2 16/2 17 31 
32 12 612 7/2 7/2 8sl2 9/2 10/2 11/2 19/2 14/2 16 32 
33 |2 6/2 6/2 7/2 7/2 82 9/2 10/2 11/2 13 33 
34 12 72 G2 7/2 7/2 8\2 9l2 10/2 11/2 12 34 
35 |2 7/2 62 62 7/2 7/2 8|2 9/2 10/2 11 ; 35 
36 |2 sl2 7/2 62 62 72 sl2 ola 92 10 36 
37 12 si2 7l2 6l2 62 72 712 82 8s 37 
38 j2 gl2 sl2 7/2 62 62 72 si 8 38 
39 |2 92 sl2 7/2 6/2 62 7/2 7/2 8 39 
40 /2 10/2 82 7/2 62 62 62 72 7) | | 40 
41 |2 10/2 9/2 8/2 7/2 7/2 62 6 41 
42 |2 11/2 92 sl2 7/2 7/2 6l2 6 42 
43 |2 11/2 1012 8sl2 72 72 6 43 
44 |2 12/2 10/2 si2 7/2 7/2 6 44 
45 |2 12/2 10/2 9/2 sl2 7 | 45 
46 |2 13/12 11/2 9/2 82 7 46 
47 |2 13/2 11/2 9/2 8 47 
48 |2 13/2 11/2 9/2 8 _ 
.49 |2 14/2 12/2 10 49 
50 |2 14/2 12/2 10 discal | nal 50 
51 |2 14/2 12 TABLEP. EFFECT OF SUN’s PAR. 
52 |2 15/2 12 To be subtracted from the third 

54 |2 15 s dus esate SAT! 
56 Sun’s Apparent Altitude, 
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62 2l3lsial al alata 

64 3|3})3)4) 4) 4)4 

ae aisisistalsl? 

ce s[sisle. el 

70 SOP 6|7|7|7|7 

72 rales) 8 

74 sists 

76 9\9 

78 1) 

32° | 34° | 36°] 38° | 40° | 42°} 44°| 46° 150° | 5491 58° 


io TABLE XVIII. 


Tu1irRD CorREcTION, to APPARENT Distance 100°. 
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TABLE XVIII. | 


Tuirp CorkeEcTION, to APPARENT Distance 100°. 
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5 60|70 
56 a\|nlalwlalala| ol ola 
58 VEclslelalals 

2!2]2]/2/3}3]3 
60 J2/3|3]3/3}4]4]4 
62 3) 21404 eee tS 
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64 5|5|5|5|6l6 
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112 : TABLE XVIII 


THirp Correction, to APPARENT Distance 104°. 


APPARENT ALTITUDE OF THE SUN, OR STAR. 
g° | 9° | 10° 119] 12° | 14° | 16% | 18°] 20° | 22°] 24° 


—E ee a, ee ed ed ee ee ee ee a es a 


Av TAL Ms Mie, 
2 29)2 33}2 y 2 5S} 28/3 43/3 59/4 15/4 30/4 46 
2 25/2 28/2 y jz 2 3 10|3 23/3 36/3 45/4 
2 22/2 24/2 2 3% 2 57/3 813 20/3 31/8 
2 21/2 22/2 3 2 39/2 48/2 57 


WNNWNWNW ~ 


10 2 22/2 21 41\2 48/2 56/3 

1L (2 2 24/2 22/2 21/2 22/2 25/2 30/2 35/2 41/2 48/2 55/8 

12 |2 2|2 27/2 24/2 22/2 21): : 31/2 36/2 42/2 48/2 

13 {2 30/2 26/2 2412 2212 22/2 25/2 28/2 32/2 38/2 43 

14 |3 2 33/2 29/2 26: y 2 26/2 30/2 34/2 39/2 

15 |3 2 37/2 32/2 28/2 26/2 231: 2 25'2 28/2 31/2 35/2 

16 |3 2 41/2 35/2 31/2 28/2 24/2 22/2 24/2 26/2 29/2 32/2 

17 |3 2 45/2 38/2 33/2 30/2 26): 2 23/2 25/2 27/2 30/2 

| 18 |3 49/2 41/2 : 22/2 24/2 26/2 28/2 

19 |3 53/2 45/2 2 23/2 23/2 24/2 26/2 

20 |3 58|2 49/2 2 24/2 22 312 25/2 

21 |3 3/2 53/2 2 35/2 23/2 z2/2 24/2 

22 |4 §|2 57\2 26/2 24/2 22/2 23): 

23 |4 13/3 aI: gsi2 25/2 23/2 2» 

24 |4 18/3 6|2 29/2 26/2 24/2 22/2 

25 |4 ¢ 2213 10/3 2 30/2 27/2 24/2 23/2 

26 |4 : 27/3 15/3 2 44 3112 2812 25/2 2412 

27 |4 32/3 191: 32l2 29/2 26/2 24/2 

28 |4 37|3 23/3 34/2 30/2 27/2 25/2 

29 |4 5 42|3 28/3 35/2 31/2 28/2 26/2 

30 [5 47/3 32/3 37/2 33/2 30/2 27/\2 

31 |5 52/3 36/3 2 65 39/2 34/2 31/2 28/2 2612 25 

32 |5 57/3 41/3 41|2 36/2 32/2 29/2 

33 [5 2/3 46/3 43/2 37/2 33/2 30/2 

34 |5 7/3 50\3 45|2 39/2 34/2 31/2 

35 |5 12|3 55|3 47|2 40/2 35/2 32/2 

36 |5 17|3 59/3 3 11/2 58/2 492 42/2 37/2 33/2 

37 |5 21/14 3/3 1/2 51/2 43/2 35/2 34/2 

38 16 26/4 7 4|2 53/2 45/2 39/2 35/2 

39 |6 31/4 11/3 6/2 55/2 47/2 41/2 36/2 

40 |6 36/4 15/3 2 567'2 49/2 42/2 37/2 

41 |6 40/4 19|4 2613 11/2 59/2 51/2 44al2 Z9/2 

42 |6 44l4 2314 13/3 112 52/2 45/2 4u/2 

43 |6 49/4 27/4 99/3 15138 3/2 54/2 47/2 41/2 

44 |6 53/4 3h 35|8 18/8 5/2 55)2 45/2 44/2 

45 16 58/4 35/4 3 20/3 6/2 57/2 Sul2 44/2 

46 |6 2i4 3y 4 613 4018 22/3 si2 58/2 51/2 451: 

47 |7 2/6 6\4 43 4 813 43/8 24/3 10:3 O12 52/2 46 

48 |7 816 10/4 46/4 27/4 11/3 45/3 26/3 12/3 1/2 53/2 48 

49 |7 1416 15 1414 50/4 4 14/3 47/3 28/3 14/3 3/2 55)2 49 

50 |7 20/6 28/5 49/5 18/4 53/4 33/4 17/3 50/3 30/3 16/38 4/2 56/2 50/2 

51 |7 26/6 3: 22/4 57/4 36/4 20/3 52/3 32/3 I8!3 6/2 58/2 512 45 51 
52 |7 26/5 0]4 39/4 23/3 54/3 3413 24/3 $2 59|2 52/2 45 52 
53 |7 29/5 4/4 42/4 26/3 56/3 36/3 22/3 $id 6/2 52 53 
54 17 3315 7 29/3 58/3 38/3 23:3 10/3 1/2 53 54 
55 7 36/5 10/4 32/4 O13 40/3 25/3 12/3 1 55 
56 |7 40/5 13/4 3414 3/3 42/3 26/3 13/3 2 56 
57 {7 44/5 16/4 37/4 5/3 44/3 25/3 14 57 
58 |8 47/5 19/4 39/4 7/3 46/3 29/3 15 58 
59 {8 50/5 22 4il4 9/3 48/3 31 59 
60 |8 53/5 25 43/4 11/3 50/3 32 HM 60 
62 |3 5915 30 47/4 15/3 52 62 
64 |8 A\5 35]. 51l4 19 64 
66 |8 9|5 40\5 54 66 
68 |8 14\5 45 68 
70 |8 70 


— | ——_— | ———_—_ | ————_ | —_-_- | —— | S| I | | | SS | OO OO I 


TABLE XVIII. eae 


Tuirp Correction, to Apparent Distance 104°. 


The APPARENT ALTITUDE OF THE SUN, OR STAR. Ds 
App App 
Alt. | 32° | 34° | 36° | 384 | 40° | 42° | 44° | 46° | 48° | 50° | 52°] 54°] 58°] 62°] 66°] 70°/Alt. 
Suc CLD eat a Ge ae a ee ee ee ae ee eer oe oT es eee 
6 15 16\5 31/5 4516 0/6 14|6 28/6 41|6 54/7 6I7 18/7 29/7 40/8 O/8 19/8 35,8 49) 6 
7 |4 42/4 56/5 §15 2015 31/5 42/5 53/6 4/6 15/6 26/6 37/6 47/7 4/7 19|7 33/7 46] 7 
8 |4 164 28/4 39/4 4914 59/5 9/5 19|5 2815 38/5 4715 5716 6/6 2116 34/6 46/6 57) 8 
9 |3 55\4 5/4 15/4 25/4 34/4 4314 52/5 015 815 16/5 24/5 3215 46/5 58/6 9 9 
10 |3 40/3 49/3 58/4 7/4 15|4 23/4 31/4 38/4 45/4 52/4 59/5 GI5 18/5 30/5 40] — | 10 
11 |3 27/3 35/3 43/3 51/3 58/4 5/4 12/4 19/4 26/4 gzl4 44|4 55/5 6/5 16 ll 
12 |3 163 23/3 30/3 37/3 44]3 51/3 58/4 4/4 10/4 17 4 28/4 38/4 47/4 56 12 
13 13 7/3 13/3 20/3 26/3 33/3 39/3 45/3 51/3 56/4 2/4 12/4 22/4 30 13 
14 |2 59)8 5|3 14|3 17/3 23/3 29/3 34/3 39/3 44/3 49/3 59/4 8l4 15 14 
15 |2 53/2 58/3 4/3 9/3 15/3 20/3 25/3 29/3 34/3 38I3 47|3 56/4 3 15 
16 |2 482 53/2 58/3 3/3 8/3 12/3 17/3 21/3 25/3 29/3 33/3 37/3 45/3 62 16 
17 |2 442 49|2°53/2 58/3 2/3 6/3 10/3 14/3 17/3 21/3 25/3 29/3 36 17 
18 |2 41/2 45|2 49/2 53/2 57/3 1/3 4/3 8/3 11/3 15/3 78/3 22/3 29 18 
19 |2 382 41/2 45/2 49/2 53/2 56/2 59/3 313. 613 913 12/3 16/3 22 19 
20 [2 35.2 38|2 42/2 45/2 49|/2 52.2 55/2 58/3 13 4/3 10/3 16 20° 
21 |2 332 36/2 39/2 42/2 45/2 48'2 51/2 54/2 57/3 O13 313 5 21 
22 |2 312 34/2 36/2 39/2 42/2 45/2 47/2 50/2 53/2 56/2 5933 1 22 
23 12 302 32/2 34\2 3/|2 33/2 42/2 44/2 47/2 502 53/2 55/2 57 23 
24 |2 292 31/2 33/2 35/2 37/2 40.2 42/2 44/2 47/2 50/2 52/2 54 24 
25 |2 28'2 20/2 31/2 33|2 35/2 3812 40/2 42/2 44/2 47|2 49 25 
26 |2 27:2 28/2 30|2 32/2 34/2 36/2 35/2 40/2 4212 44/2 46 26 
27 |2 262 27/2 29/2 31/2 32/2 34/2 36/2 38/2 40/2 41 27 
28 |2 262 27\2 28/2 30/2 31/2 33/2 35/2 36/2 382 39 28 
29 |2 252 26/2 27/2 29\2 30/2 322 33/2 34|2 36 29 
30 |2 2562 26/2 27/2 28/2 29/2 31/2 32/2 33/2 34 30° 
31 |2 242 25/2 26/2 27/2 2s/2 30/2 31/2 32 31 
32 12 242 25|2 26/2 27/2 25/2 29/2 36/2 31 32 
33 |2 242 24/2 25/2 26/2 27/2 28/2 29 33 
34 12 252 24/2 25/2 26/2 27|2 27/2 28 34 
35 |2 262 25/2 25/2 26/2 26/2 27 35 
36 |2 26 26 2 2 25/2 25/2 26/2 26/2 27 36 
37 (2 262 25/2 25/2 26/2 26 37 
38 |2 272 26|2 26/2 26/2 26 38 
39 12 272 26/2 26/2 26 39 
40 |2 282 27/2 26/2 26 : 40— 
Al |2 282 27/2 26] . : Al 
42 |2 292 27/2 26 42 
43 |2 292 27 43 
44 |2 302 28 44 
45 |2 30) A5_ 
46 |2 31 Sat bea ae 46 
AT ve AT 
48 48 
49 49 
50 * 50 
Oy St ele PS Pe] Raa oa re oe - 
52 CABLEP, EFFECT OF SUN’S PAR, 
53 To be subtracted from the third 
a4 Correction, 
55 8un’s Apparent Altitude, 
ay Teg aia sail Coes rove pe am reece ue eer] pom u. | 5 | £0)20) 30 | 40]50|60)70) 80/90 
57 i I : 2/2 
58 Ils lslsta 
59 3/4 ]4| 41/5 
60 slalelele 
——— | ——: | | | ——— |]. | | —__] —_ | —_ | —_—- 616 16/6/17 
62 6|6 1717/7 
G4 Tie lal 
66 Shah 
68 919 
70 \ 
32° (349 360 38° | 40° 1 42° | 44° | 46° | 45° | 50° Pi 
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TABLE XVIII. 


Tuirp Correction, to APPARENT Distance 108°. 


APPARENT ALTITUDE OF THE SUN, OR STAR. 
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_—_—_— | | OOO | OO | SS - | | | OO EO) OC | I OOO" 


10°] 11%] 12°] 14° 


PA? HS WA MEN 
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2 34 
2 34 
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2 35 
2 36 
45|2 43/2 3912 37 

50/2 44/2 40/2 381 
§2|2 46/2 42/2 39 
54/2 47/2 43/2 dol: 
66!2 49/2 45/2 41;% 
50|2 46/2 42 
§2|2°>47)/2 43 
5412 £5)2 
56[2 5b/2 
58!2 51/2 46/2 


39 
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LS 


35: 


O]2 53/2 
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412 5712 5 
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G|2 59)/2 
b|3 
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16/3 
18\3 
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2}4 15/4 28/4 41 
4215 


31/2 
2 35/2 3412 35/2 36 
36/2 35/2 34/2 35 
37|2 35/2 34/2 35 
35/2 36/2 35)2 35 

S12 36/2 35/2 35 


2-372 : 


es | oF 8 


2 43/2 
2 46/2 43/2 41 
2 47\2 44/2 41 
452 45/2 42 
49)2 46/2 43 
2 50/2 47 


—_—_—eor——- | | | | SO | I |S | | | OO |S | | S| CO 


3 2ul3 16/3 
2213 12/3 
24/3 13/3 
3 26/3 15/3 


2 51/2 47 
2 52 
2 53 
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114 
)’s 
App 
Alt. | 6% se 
(@) oui 
6 (2 30/2 
7 (2 33/2 
8 |2 36/2 : 
9 /2 40/2 : 
10 |2 46): 
11 |2 52: 
12 |2 59 
13 [3 6 
14 |3 13 
15 (3 20 
16 [3 28 
17 |3 35 
18 |3 43 
19 |3 59! 
20 |3 58 
21 \4 63 
22 |4 14/3 
23 14 22/3 
24 |4 30\4 
25 |4 39\4 
26 |4 46|1 
27 [4 54/4 
28/5 2l4 
29 |5 10/4 
30 |5 1S|4 
31 |5 26/4 
32 [5 33/4 
33 |5 41/5 
34°15 45/5 
35 |5 56/5 
36 16 31/5 
37 |6 10 
38 |6 17/5 
39 |6 2415 
40 |6 3115 
41 16 38\5 
i 42 |6 45/5 
43 |6 52/6 
44 |6 5916 
45 |7 66 
46 |7 12/6 
47 |7 18/6 
48 |7 2416 
49 4 30/6 
50 |7 36 
5L 17 42/6 
52 |7 47|6 
53 |7 53/6 
54 |7 58/7 
(55 18 4l7 
E 8 97 
57 |8 14/7 
58 |8 19|7 
59 |S 24/7 ¢ 
60 '8 28/7 
61 |8 33/7 : 
62 |B 37 
63 |8 417 . 
64 |8 45|7 4316 
G6 |8 53/7 46/7 0 
6° GO 


TABLE XVIII. 


Tiirp Correction, to APPARENT DisTANCE 108°. 


APPARENT ALTITUDE OF THE SUN, OR STAR. 
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116 TABLE XVIII. 


THirp Correction to APPARENT Distance 112°. 


Me APPARENT ALTITUDE OF THE ‘SUN, OR STAR, 
Alt. | 6° 20° | 22° | 24° | 26°] 28° | 30- | Alt. 
6 |2 49}2 54/3 0/8 7|/3 21]3 36/3 52/4 8/4 24/4 4Old 56|5 
7 2 42/2 59/4 13/4 26/4 
8 |2 42/3 54/4 old 
9 |2 29/3 40|3 50/4 
10 |2 19/3 28/3 37/3 


a a a ey ee ee ee ee ee 


ll |3 11/3 19/3 27/3 
12 |3 5/3 12/3 19|3 
13 |3 0/3 G63 12/3 
14 |3 56/3 1/3 6/3 
15 [3 53/2 57/3 1/3 
16 |3 50|2 54/2 57/3 
17 |3 48|2 51/2 54/2 
18 |3 47|2 49/2 52/2 
19 |4 46|2 48/2 50/2 
20 |4 45|2 47|2 49/2 


a es Se. en es Se ee ee ee a! 


21 |4 44|2 46/2 48/2 
22 |4 44'2 45/2 47/2 
23 |4 45\2 4412 46 

24 |4 45/2 44/2 45/2 
25 |4 A46\2 45|/2 44/2 
26 {5 47|2 45/2. 44/2 
27 (5 48|2 45/2 45/2 
28 [5 49|2 46/2 46/2 
29 [5 50'2 46/2 46/2 
30 |5 52|2 47/2 47/2 


ee eed Eel Reece a nl a ee en Cees 


31 (5 2 4912 48 
32 |5 2 51/2 49/2 
33 (5 2 5212 50 
34 |6 5712 58/2 51 
35 6 2 55/2 52 
36 6119 410 2 56/2 632 51/2 49] 36 
37 |6 2 57/2 54/2 52/2 501 37 
38 |6 2 58/2 55/2 53/2 51] 38 
39 (6 2 59/2 56/2 54/2 52] 39 
40 6 3 1/2 57/2 55/2 53] 40 


a ee. ee i ee ee eee 


3 212 5812 55 4} 


41 |6 

A2 |7 3 3/2 59/2 56 42 
43 |7 3 5/33 0 43 
44 |7 3 63 1 44 
45 |7 143 § 45 
46 |7 >. 9 46 
AT |7 47 
48 |7 48 
49 |7 49 
50 |7 50 
51 (8. 51 
52 |8 52 
53 |8 53 
54 |8 54 
55 |8 55 
56 (8 ¢ 56 
57 {8 57 
58 |8 58 
59 |8 59 
60 |8 60 
61 (8 54|7 52\7 5/6 28 61 
62 |8 58/7 56/7 8 62 
63 {9 63 
64 |9 64 
65 65 


—-_— | —_—— | ——— | |] | | - | | Cf S| eS OTN | | | | 


10° 111° | 129} 149 | 16°; 18° | 209 | 22° | 24° | 269] 28° | 30° 


TABLE XVII. 117 


THirp CorreEcTION, to APPARENT Distance 112°, 


? 
ide APPARENT ALTITUDE OF THE SUN, OR STAR. ‘ ps 
Alt. | 32° | 34°] 36°) 38° | 40° | 42°] 44° | 46° | 489 | 60°] 52° | 54°] 56°] 58°] 60°] 62° Ae 
ol aia ails alt ale ale wl) ele ele a le lea ele le el oo 
6 |5 31/6 46/7 O17 1417 27/7 4017 53/8 5/8 18/8 30/8 41/8 50/8 58] 6 
7 (5 47\6 016 1316 25/6 37\6 10|7 2017 30/7 3917 47/7 55| 7 
8 |4 16/5 27/5 38/5 4916 ol6 2916 3816 47/6 55/7 2/17 8| 8 
9 |4 5215 1/5 1115 21/5 3115 5616 4/6 11/6 18/6 24 9 
10 |4 32/4 40/4 4914 5815 7/5 31/5 3815 44/5 50/5 55 10 
11 |3 16|4 23/4 31/4 39/4 47/4 8/5 14/5 1915 24 11 
12 |3 2/4 9l4 16/4 24/4 3114 50/4 56/5 1145 5 12 
13 |3 50/3 59/4 4/4 10/4 17/4 35/4 40/4 45 13 
14 |3 41/3 47/3 53/3 59/4 6/4 22/4 26/4 30 14 
15 |3 33/3 38/3 44/3 50/3 56/4 10/4 14 15 
16 |3 26/3 31/3 37|3 42/3 47/3 1/4 4 16 
17 |3 20/3 25/3 30/3 35|3 40/3 53 17 
18 |3 16|/3 20/3 25/3 29/3 34/3 46 18 
19 |3 12/3 16/3 20/3 24/3 28/3 19 
20 |2 8/3 12/3 16/3 20/3 23/3 20 
21 |2 5/3 9/3 12/3 16/3 19/3 21 
22 2 3/3 6/3 9/3 1213 15/3 22 
23 |2 1/3 3/3 6/3 9/3 12 23 
24 |2 59/33 113 4/3 7/13 9 24 
25 |2 57/2 5913 113 4 25 
26 |2 55/2 57/2 5913 1 26 
27 |2 54|2 56\2 57 27 
28 |2 5312 55/2 56 28 
29 |2 52/2 54 29° 
30 |2 51/2 53 30 
3L |2 50 31 
32 |2 50 32 
33 |2 33 
34 |2 34 
35 |2 35 
36 |2 _ | 86 
37 2 ' | 37 
2 38 
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Yo be subtracted from the third 
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118 TABLE XVIII. 
Tuirp Correction, to APPARENT Distance 116°. 
as APPARENT ALTITUDE OF THE SUN, OR STAR. ret 
Alt 10°} 11°} 12°] 13°] 14°] 15°] 16°] 18°] 20°] 22°] 24°] 26° | Alt. 
il ig gh Kd NA ied a El Ok | et ae Se et ns Sas Sw 
6 |2 5 41/3 49/4 5/4 22/4 3914 56/5 13] 6 
7 \2 25/3 32/3 46[4 0/4 14/4 25/4 42| 7 
8 |2 15/3 21/3 32/3 44/3 56/4 8/4 20] 8 
9 |3 8/3 13/3 21/3 31/3 42/3 53/4 4] 9 
10 |3 3/3 7/3 14/3 22/3 31/3 41/3 50] 10 
ll |3 0/3 3/3 913 16/3 23/3 31/3 Bo] 11 
12 |3 57/3 0/3 5/3 10/3 1613 23/3 30] 12 
13 [3 55|2 58/3 2/3 G3 11/3 17/3 23) 13 
14 [3 542 56/2 59/3 3/3 7/3 12/3 18} 14 
| 15 |3 53/2 54/2 57/3 0/3 ‘3 Si3 14] 15 
16 [3 542 53/2 55/2 55/3 1/3 5|3 Lo} 16 
17 |3 55/2 642 55/2 57/2 5913 3/3 7| 17 
18 |4 56|2 55|2 54/2 56/2 58/3 1/3 5] 18 
19 |4 58/2 5612 55/2 55/2 57/3 O|3 3} 19 
20 |4 24 O|2 58/2 56/2 55/2 57/2 59/3 2} 20 | 
2t (4: 23 0/2 57/2 56/2 57/2 59|3 1) 21 
22 [4 4/3 2/2 59/2 57/2 56/2 58/3 0} 22 
| 23 |4 7|3 4/3 0/2 58/2 57/2 58/3 0} 23 
24 |4 10/3 7/3 2/2 59|2 58/2 57/2 59| 24 
25 |5 12/3 9/3 4/3 112 59/2 58/2 59) 25 
26 [5 14/3 11/3 6/3 213 02 59/2 58] 26 
27 |5 16/3 13/3 8/3 4|3 2/3 0/2 59] 27 
28 |5 19/3 153 9/3 5/3 3/3 1/2 59} 28 
29 |5 21/3 17/3 11/13 7/3 4/3 2/3 0| 29 
30 [5 24)3 19/3 13/3 8/3 5/3 3/3 1) 30 
31 [5 27|3 22/3 15/3 10/3 6/3 4/3 2) 31 
32 |6 30/3 25/3 17/3 12/3 8/3 5/3 3} 32) 
33 |6 33/3 27/3 19/3 13/3 9/3 6/3 4) 33 
34 |6 36/3 30/3 21/3 15/3 10/3 7/3 5| 34 
35 |6 40|3 33/3 24/3 17/3 12/3 9|3 6] 35 
36 |6 43|3 36|3 26/3 19/3 14/3 10/3 7| 36 
37 (6 46|3 39/3 29/3 21/3 15/3 11/3 8| 37 
38 |6 49/3 42/3 31/3 23/3 17/3 13/3 9] 38 
39 |7 52/3 45/3 33/3 25/3 19/3 15 39 
40 |7 54/3 47/3 36/3 27/3 20/3 16 40° 
41 |7 57/3 50/3 39/3 29/3: 21 41 
42 |7 0/3 53/3 41/3 31/3 23 42 
43 |7 ; 3/3 55/3 43/3 33 43 
44 |7 : 6/3 58/3 4513 34 44 
45 |7 94 1/3 47 45 
46 |7 11/4 3/3 49 46 
47 |7 14/4 6 47 
48 |8 17/4 8 48 
49 |8 19 49 
50 |8 50 
51 |8 eaied 51 
52 |8 52 
53 |8 53 
‘| 54 {8 54 
55 [8 55 
56 |s ri on 
57 |8 57 
58 |9 58 
59 59 
60 60 
61 se 61 
62 62 
63 63 
G4 64 
65 65 
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THIRD CorreEcTION to APPARENT Drstance 116°. 
> 
APPARENT ALTITUDE OF THE SUN, OR STAR. Nie 
+ | 28°} 30°] 32° | 34°} 36°] 38°] 40° | 42° | 44° | 46° | 48° | 50° | 52°] 54° | 56°] 58°) Alt. 
Ol rr Th al) wil) wl aie ae lee le ale le a lee eee le a | CO” 
466 3/6 19/6 3616 52/7 TF 5/8 18/8 30/8 42/8 53/9 3) 6 
10|5 25/5 40)5 55/6 916 917 20\7 3117 42)7 52 7 
45/4 58/5 1115 24/5 3615 2816 38/6 48|6 58/7 8 8 
26/4 37\4 47/4 58/5 §)5 5916 Si6 16/6 24 9 
10|4 20/4 29/4 39/4 48/4 33/5 41/5 49/5 56 10 
57|4 6/4 15)4 23/4 32/4 M1 
46|3 54/4 2/4 10/4 18/4 12 
37/3 44/3 52/4 O|4 7/4 13 
30/3 37/3 44/3 5113 57/4 14 
2513 31/3 37/3 43/3 49/3 15 
2013 26/3 31/3 37/3 42/3 16 
16/3 21/3 26/3 31/3 36/3 17 
13/3 17/3 22/3 26/3 31/3 18 | 
10|3 14/3 18/3 22/3 27\3 19 
8/3 11/3 15/3 19/3 23/3 20 
6/3 9/3 12/3 16/3 20/3 21 
5/3 7/3 10/3 14/3 17/3 22 
4/3 6/3 913 12/3 15/3 23 
313 5/3 83 10/3 13/3 24 
213 413 7/3 9/3 11 2 
213 4/3 63 713 9 26 
13 3/3 5/3 6 27. 
Oj 2/3 413 5 28 
013 #13 3 29 
OS 1/33 38 30 
17 013 31 
13 2 32 
213 1 33 
3/3 2 34 
35 
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120 TABLE XVIII. 


THIRD UORRECTION to APPARENT Distance 120°. 


4 , 
anee APPARENT ALTITUDE OF THE SUN, OR STAR, 

Alt.| 62 | 72 } 8° | 99 | 10°[ 11+ 

oa ac cacao 
6/3 113 3/3 6]3 11/3 17)3 24/3 57 
7|3 313 2/3 4[3 7|3 11)3 16|3 22/3 25/3 34i: 4: rg 
813 713 4/3 ‘3/3 5/3 83. 11/3. 15) 5: : p : “| ; 12 
9 13 12/3 Sid 5/3 413 6)3 &13 3. 1: 1p p 29 agile ate 2 58 
10 [3 18/3 12/3, s|3 6/3 5|3. C3 3 Lf 3 24/3 28/3 3313 38/3. 47 
IL 13 25/3 17/3°12/3 8/3 6/3 4]3 3 13k i 3° 991: 3 30/3 38 
12 |3 33/3 23/3 16/3 11/3 8/3. 6|3 3 9/3 Ii: 3 a1ls 2413 31 
13 13 41/3 28/3 20/3 15/3 11/3 8/3 BI: : : 3 26 
14 |3 49/3 34/3. 25/3 19/3 14/3 11/3 § : : sf ib p 3 23 
15 13 57/3 41/3 30/3 23/3 18/3 14/3 111: ; 3 1913 14/3 18 
16 [4 6|3 48/3 36/3 28/3 22/3 17/3 1: : , : 3 1113 12/3 16] 16 
17 |4 14/3 55/3 42)3 32/3 25/3 20/3 ; : : 
18 |4 23/4 3/3 48/3 37/3 29/3 23/3 

19 |4 32/4 10/3 54/3 42/3 33/3 26/3 

20 |4 40/4 17/4 1/3 48/3 38/3 30/3 

21 |4 49/4 2414 7/3 53/3 42/3 34/3 

22 |4 58/4 31!4 14/3 58/3 47/3 39/3 

23 15 7/4 3914 21/4 4/3 52/3 43/3 

24 |5 16/4 46/4 27/4 10/3 57/3 47/3 

25 15 25/4 53/4 33/4 15/4 2/3 5il3 

26 |5 34/5 1/4 40/4 20/4 7/3 56/3 3 18/3 16l3 1b 
27 15 42/5 84 47/4 25/4 12/4 11/3 

28 |5 51/5 16/4 53/4 31/4 17/4 15/3 

29 16 O15 2415 O]4 37/4 22/4 10/3 

30 16 8/5 3115 6/4 43/4 27/4 15/\4 
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24/6 37|6. 2/5 34/5 12/4 55/4 
32/6 44/6 8/5 39/5 17/4 59/4 
41 |7 40/6 50/6 14/5 44/5 22/5 4/4 45/4 35/4 24/4 Lal: 
42 |7 47/6 56/6 195 50/5 27/5 8/4 52/4 39/4 28/4 Isl4 10/4 3/3 
43 |7 55/7 2/6 25/5 55/5 32/5 13/4 56/4 42/4 31/4 21/4 13/4 6 
44 |8 3|7 GIG 31/6 0/5 37/5 17)5 Oj4 46/4 34/4 24/4 16 

45 |8 11/7 15)6 36|6 5/5 42/5 22)5 
46 |8 18)7 21/6 41/6 10/5 46/5 26/5 8|4 53\4 40 

AT |8 25|7 27/6 46/6 15/5 51/5 30/5 11|4 56 

48 |8 32|7 33/6 52/6 2015 55/5 34/5 14 

49 |8 39/7 39/6 57/6 25/5 59/5 37 
50 |8 45|7 45/7 2|6 30/16 3 
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52 |8 57/7 57/7 13 
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TABLE XVIII. 


Tuirp Correction, to APPARENT DISTANCE 120°. 
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PROPORTIONAL LOGARITHMS. 
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2.0649)1 
-0603}1 
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-7050 
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PROPORTIONAL LOGARITHMS, 
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8935] 8751 
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8400) 8236 
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9449 
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7997| 7847 


7567 
7565 
7563 


7707 
7795 
7703 


31 
32 
33 


9018} 8836 

9015} 8527| 8646 
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8307| 8146] 7992] 7842] 7695| 7558! 35 
8304| 8144] 7989] 7840] 7696] 7556] 36 
8301] 8141| 7987; 7837| 7693} 7554) 37 
$005] 8817| 8637 8298] 8138) 7984] 7835] 7691| 7551] 38 
9002] 8514] 8635 8296] 8136] 7981] 7832] 7688] 7549] 39 
8949| 8811] 8632] 8459] 8293] 8133] 797] 7830] 7686 
8996] 8805] 8629] 8456] 8290] 8131] 7976 7684 
8992] 8805] 8626] 8453} 8288] 8128] 7974 7681 
8989] 8802] 8623) 8451] 8285! 8125] 7971 7679 
$986] 8799] 8620] 8448] 8282! 8123] 7969 7677 
8796 7674| 7535 
8793 7672| 7533 
7670] 7531 
7667} 7528 
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410 rife) {0 1j0 7) 
le he jb. m.jh. © m.jh, wh. 2 / m.jh m.jh. 8. 
32/0 33/0 34/0 35/0 36/0 37/0 3810 39/0 40\0 41/0 42/0 
7112] 6990 6425 o 
7110} 6988 6423 1 
7108] 6986 6421 2 
7106| 6984 6420 3 
7104] 6982 6418 4 
7102] 6930 6416 5 e 
7100! 6978 6414 6 
7098| 6976 6413 7 
7096| 6974 3} GALI 8° 
7093| 6972 6409 9 
7091| 6970 6407 10 
7089] 6968 6406 il 
7087} 6966 6404 12 
7085| 6964 6402 13 
7083] 6962 6409 14 
7081| 6960 6398 15 
7079] 6958 3; 6397 16 
7077| 6956 6395 17 
7075) 6954 6393 18 
7073] 6952 3} 6391 19 
7071| 6950 3} G3VU 20 
7069] 6945 6388 2] 
i7| 6946 6386 39 
5| 6944 6384 23 
7063] 6942 6383 24 
7061] 6940 6381 25 
7059) 6938 6379 26 
7| 6936 6377 27 
7055| 6934 6376 28 
7052! 6932 6374 29 
7050} 6930 6372 30 
7048} 6928 6371 31 
7046) 6926 6369 32 
7044} 6924 6367 33 
7042} 6922 6365 34 
7040} 6920 6364 35 
7038] 6918 6362 36 
7036} 6916 6360 37 
7034| 6914 6358 38 
7032) 6912 6357 39 
7030} 69LU 6355 40 
7928) 6908 6353 6150} 41 
7026] 6906 6351 6148} 42 
7024) 6904 6350 6146} 43 
7022} 6902 6348 44 
020) 6900 6346 45 
7018} 6898) 6344 46 
7016) 6896 6343 47 
7O014| 6594 6341 48 
7012) 6892 6339 49 § 
7010) 6896 6338 50 
08] 6888 6336 51 
7006] 6886 6334 52 
7004) 6884 6332 53 
7002) 6882 6331 54 
000} 6881 6329 55 
s|- 6879 6327 56 
6996} 6877 6325 57 
6894} 6875 6324 538 
69821 6873 6322 59 
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5346] 5264 


ee _|§ | | | ff | eS SS | _____ 


5965 5428} 5344) 5262) 5152 35 
5963 5426] 5343) 5261) O18L 36 
5961 5425) 5341) 5260) 5179 37 


5340) 5258 
5339) 5257 


pa Ss Sa Se ey Pe -———. |—____ 
Se ee ee ey See aS Se at —__-- 


5337) 5256 


5955 5419) 5336) 5254) 5174 
5954 5418] 5335) 5253) 5173 
5952 5416} 5333) 5252) 5172 


5332) 5250 


—$——_ | | |_| qc | cel —_— |w“e sym yiacwm!s ume s\~rucre—il—_ 


0949 5414} 5331) 5249) 5169 
5947 5412} 5329) 5248) 5163 
5946 5411} 5328) 5246} 5166 
5944 5409] 5326) 5245) 5165 
5942 5408) 5325) 5244) 5164 
5941 5407| 5324) 5242) 5162 
5939 5405| 5322} 5241) 5161 
5938 5404} 5321) 5240} 5160 


5936 5320} 5238 


54 6030} 5935 5401) 5318) 5237) 5157 
55 |9.6029} 5933} 5839 Te) 484) 5400} 5317) 5235) 5156 5 
56 6027} 5931] 5838 569 33} 5395) 5315) 5234) S154 
57 6025] 5930] 5836 j 1) 5397| 5314) 5283) 5155 
58 6024] 5928] 5835 ‘ i6 5395| 5313] 5231) 5152 


6022) 5927) 5833 é 5394) 5311} 5230 


TABLE XIX 127 


PROPORTIONAL LOGARITHMS, 


4\|O 10 710 Eafe) 1/9 ‘ 
mijh mijh.  m.jh, bh mih mJjh m. 
56\0 57/0 58/0 59 1 2Q|1 3i1 4 ee 
5071 4918 4629] 4559) 4491 0 
5070 A917 4628| 4558] 4490 1 
5068 4916 4626) 4557] 4489 2 
5067 4915 4625] 4556) 4488 3 
5066 4913 4624] 4555) 4486 4 
0.5064 4912 4623} 4554| 4485 5 
5063 4911 4622} 4552) 4484 6 
5062 4910 4621| 4551) 4483 7 
5061 4908 4619] 4550) 4482 8 
5059 4907 4618] 4549] 4481 9 
0.5058 4906 3} 4617] 4548] 4480 é 
5057 4905 3} 4616) 4547] 4479 
5055 4903 4615| 4546) 4477 
5054 4902 4614| 4544| 4476 
5053 4901 4612) 4543) 4475 
0.5051] 4900 4611] 4542) 4474 
5050 4899 30] 4610) 4541} 4473 
5049 4897 4609] 4546] 4472] 4405) 4335 
5048 5 4608! 4539] 4471] 4404] 4338 


4402) 4336 
4401) 4335 
4400) 4334 
4399! 4333 
4398] 433z 
4397) 4331 
4396) 4356 

4395| 4329 
439i] 4525 
4393| 4327 
A391} 4526 


4607| 4538] 4469 

}| 4606] 4536] 4468 
4604| 4535| 4467 
4603} 4534| 4466 
4602) 4533) 4465 
4601] 4532) 4464 
4600) 4531) 4463 
4599} 4530] 4462 
4597| 4528] 4460 
4596] 4527) 4459 
4595} 4526) 4458 


30 |0.5032 4881 4594) 4525) 4457) 4390) 4325 
5031 4889 4593} 4524| 4456] 4389) 4323 
5030 4879 4592) 4523] 4455) 4335) 4322 


4590) 4522) 4454) 4387] 4321 


5027 4876 4589} 4520| 4453) 4386] 4320 
0.5026 4875 3} 4588] 4519} 4452) 4385) 4319 
5025 4874 4587| 4518) 4450} 4384] 4318 
5023 4873 }} 4586) 4517] 4449) 4383) 4317 
5022 4871 4535} 4516) 4445) 4381) 4316 
5021 4870 4584| 4515] 4447} 4380) 4315 


~4582| 4514| 4446] 4379] 4314 


5018 4868 4581) 4512! 4445 4375) 4313 
5017 4866 4530} 4511) 4444) 4377) 4311 
5016 4°65 j45| 4579) 4510} 4443) 4376) 4310 
5014 4864 s| 4578} 4509] 4441) 4375) 4309 


4374| 4308) 
4373| 4307 
4372| 4306 


4863 163| 4789 “A577 “4508 4440 
4661| 4788] ¢ 4575| 4507} 4439 
4660] 478 4574] 4506] 4438 
4859} 4786 3| 4573] 4505| 4437) 4370) 4305 
4858} 4785 42| 4572| 4503] 4436] 4369) 4304 


a i ff ff ff ff 


4856 4571) 4562 4365 


5005 4855 4570) 4501 
5004 4854 | 4569} 4500 
5003 4853 4567| 4499 
5002 4852 }| 4566} 4495 
0.5000 4850 4565) 4497 
4999 48419 4564) 4495 
4998 2| 4848 2} 4563] 4494 
4997 4847 4562) 4493 
4995 4845 4560} 4492 


0. 560 -5710..500. 501. O1l 111 2113 


128 TABLE XIX. 


PROPORTIONAL LOGARITHMS. 


4028] 3967| 3908] 3849) 3791 
4027| 3966] 3907| 3848] 3790 
4026] 3965| 3906] 3847] 3789 
4025| 3964] 3905] 3846] 3788 
4024| 3963] 3904] 3845| 3787 
4023] 3962| 3903] 3844] 3786 
4022| 3961] 3902) 3843] 3785 
4021] 3960] 3901} 3842| 3784 


—_—————S |§ —— | |] cel i [ue | | | | 


4020| 3959} 3900] 3841] 3783 
4019] 3958} 3899] 3846] 3782 
22 4204| 4141| 4079] 4018] 3957] 3898] 3839] 3781 
23 4203] 4140| 4078] 4017| 3956] 3897| 3838] 3780 
24 4202) 4139| 4077| 4016] 3955} 3896] 3837) 3779 


——_——_— | | | S| Mm | ———_- |  [F  _ 


4015| 3954] 3895) 3836] 3778 
4014| 3953] 3894) 3835] 3777 
4013} 3952) 3893] 3834| 3776 
28 4198} 4135] 4073] 4012] 3951] 3892} 3833} 3775 
29 4197| 4134] 4072} 4011) 3950] 3891) 3832) 3774 


: 
—— = | | | | | | | OC | | | 


4010) 3949] 3890) 3831) 3773 
4009] 3948] 3889] 3830) 3772 
4008] 3947] 3888} 3829) 3771 
4007| 3946] 3887| 38238] 3770 
34 4192 4129} 4067) 4006} 3945] 3886} 3827] 3769 
4005] 3944] 3885] 3826) 3768 
4004) 3943} 3884] 3525] 3768 
37 4188} 4126] 4064) 4003) 3942] 3583] 3824] 3767 
5 >| 4002} 3941] 3882) 3823) 3766 
4001] 39460) 3881 382 22) 3765 

4000} 3939] 3880} 3821| 3764 
3999] 3938] 3879] 3820) 3763 
3998] 3937) 3878) 3829) 3762 
3997| 3936) 3877| 3819] 3761| 3704) 3648) 3592/ 3537) 43 
j] 3996] 3935] 3876! 3818] 3760] 3703) 3647) 3591) 3536) 44 


———S — eee | | | | | | - | | | Ed OC 


3995| 3934] 3875] 3817| 3759] 3702] 3646] 3590) 3535) 45 
3993] 3933] 3874} 3816] 3758] 3701] 3645] 3589} 3535) 46 
3992| 3932] 3873] 3815| 3757| 3700] 3644] 3588) 3534] 47 | 
48 4177} 4114) 4052) 3991| 3931] 3872] 3814) 3756] 3699] 3643) 3587] 3533) 48 
| 3990] 3930] 3871] 3813) 3755] 3698] 3642] 3587] 3532) 49 | 


12 4215| 4152) 4089 
13 4214} 4151} 4088 
14 4213] 4150) 4087 
15 (0.4212; 4149) 4086 
16 4211} 4147) 4085 
17 4210] 4146) 4084 


7 ie) 7|O 110 fate) 1|O -JO 4|O 3|O “ . 4|O vale) i u“ 
s. h m |h mjb, mijh mjh. mijh mb mfh. bh. om.{h. mjh.  m. 5. 
1 Sil 91 102 All 121 131 41 1st 16)1 iL 1sjl_ 19 

0 10.4228) 4164] 4102} 4040) 3979) 3919] 3860] 3802) 3745 |} 3632] 3576 —~ 
1 4227) 4163} 4101) 4039] 3978) 3919) 3859) 3801) 3744 3631] 3576 1 
2 4226} 4162} 4100} 4038] 3977| 3918} 3858) 3800) 3743 ij} 3630) 3575 2 
3 4224) 4161) 4099} 4037) 3976) 3917) 3857| 3799) 3742 3629) 3574 3 
4 4223) 4160} 4098} 4036] 3975] 3916) 3856) 3798) 3741 3628] 3573 4 
5 10.4222) 4159] 4097] 4035] 3974) 3915] 3856) 3797) 3740 33) 3627 3572] 5 
6 4221} 4158] 4096} 4034] 3973] 3914) 3855] 3796) 3739 3626) 3571 6 
7 4220| 4157} 4095} 4033] 3972) 3913] 3854] 3795] 3738 3625] 3570 7 
8 4219] 4156} 4093) 4032) 3971) 3912) 3853] 3794) 3737 3624| 3569 8 
9 4218} 4155} 4092} 4031} 3970) 3911) 3852) 3793) 3736 3623] 3568 9 
10 {0.4217} 4154] 4091) 4030) 3969} 3910) 3851) 3792] 3735 3623) 3567} 10 
11 4216] 4153] 4090] 4029) 3968] 3909} 3850) 3792) 3734 3622) 3566} 11 


18 | 4209] 4145| 4083 
_19 | 4207| 4144} 4082 


“20 |0.4206| 4143! 4081 
21 4205| 4142| 4080 


25 |0.4201) 4138] 4076 
26 4200) 4137| 4075 
27 4199) 4136| 4074 


3711| 3655) 3594] 3545) 35 
3710) 3654] 3598) 3544) 36 
3709] 3653) 3598} 3543) 37 
3709| 3652) 3597) 3542) 38 
3708] 3651) 3596] 3541) 39 
3707| 3650) 3595) 3540) 40 
3706| 3649) 3594) 3539) 41 
3705| 3648] 3593} 3538) 42 


3697| 3641} 3586) 3531) 50 
3696} 3640] 3585} 3530] 51 | 
3695] 3639] 3584] 3529) 52 
3694] 3638] 3583] 3528] 53 
3693] 3637) 3582) 3527) 54 
3693} 3636} 3551) 3526] 55 
$692] 3635) 3580) 3525) 56 
3691] 3635] 3579} 3525) 57 
3690) 3634] 3578) 3524] 58 
3689] 3633] 3577) 3523 _59 


50 |0.4175| 4112) 4050] 3989] 3929) 3870) 3812) 3754 
51 4174] 4111) 4049) 3988] 3928) 3869] 3811] 3753 
52 4173) 4116) 4048] 3987| 3927] 3868] 3810] 3752 
53 4172) 4109} 4047] 3986) 3926] 3867| 3809] 3751 
_ 54 4171 4108} 4046] 3985] 3925] 3866] 3808] 3750 


55 0.4169] 4107| 4045] 3984] 3924 3865] 3807) 3749 
56 4168} 4106) 4044] 3983] 3923] 3864] 3806] 3748 
a7 4167| 4105| 4043) 3982] 3922] 3863] 3805| 3747 
58 4166] 4104] 4042] 3981) 3921] 3862) 3804! 3746 
59 4165} 4103] 4041} 3980) 3920) 3861} 3803) 3746 


1 si 91 101 i wh 13 141 15) i161 17/1 Isl1 19 


- + ER ow 


ee. 


TABLE XIX. 129 
PROPORTIONAL LOGARITHMS. 
jo ae) 4\|o 440 410 fe) 4 fe) 1\0 1|0 ‘\|o / a 
8, h. mjho omjh m.jh mb wh. jh. m. rd mjh. mj mlb, m, Se 
1 20/l 21/1 22/1 23/1 o4it osli él 2711 28/1 291 30/1 31 

0 (0.3522| 3468] 3415] 3362] 3310 3208] 3158] 3108] 3059] 3010; 2962| 0 
1 352i] 3467] 3414] 3361] 3309 3207| 3157; 3107] 3058] 3009] 2962} 1 
2 | 3520} 3466] 3413] 3360] 3308 3206} 3156] 3106, 3057] 3009] 2961} 2 
3 3519] 3465) 3412] 3359] 3307 3205] 3155! 3105] 3056] 3008] 2960; 3 
4 | 3518] 3464] 3411] 3358) 3306 3204] 3154] 3105] 3056] 3007| 2955] 4 

5 10.3517) 3463] 3410] 3358] 3306 3204] 3153! 3104] 3055] 3006! 2958] 5 
6 3516} 3463] 3409] 3357] 3305 3203] 3153] 3103] 3054] 3005| 2958] 6 
qT 3515) 3462] 3408] 3356] 3304 3202] 3152] 3102] 3053]. 3005] 2957] 7 
8 3514| 3461] 3408} 3355| 3303 3201] 3151) 3101] 3052] 3004] 2956] 8 
9 3514| 3460] 3407| 3354) 3302 3200] 3150} 3101] 3052] 3003] 2955} 9 

10 0.3513] 3459| 3406] 3353| 3301 3199] 3149] 3100| 3051| 3002/2954! 10 — 
1 3512] 3458]. 3405] 3352] 3300 3198] 3148] 3099] 3050} 3001} 2954] 11 
12 3511| 3457! 3404] 3351| 3300 3198] 3148] 3098] 3049] 3001) 2953] 12 
13 3510| 3456] 3403] 3351] 3299 3197| 3147] 3097] 3048] 3000] 2952} 13 
14 3509] 3455] 3402] 3350] 3298 3196] 3146] 3096] 3047/ 2999) 2951) 14 
15. (0.3508) 3454] 3401] 3349) 3297 3195| 3145] 3096] 3047| 2998] 2950] 15 
16 3507| 3454] 3400] 3348] 3296 3194| 3144] 3095) 3046] 2997] 2950] 16 
17 3506] 3453! 3400] 3347] 3295 3193] 3143] 3094) 3045] 2997| 2949] 17 
18 3506] 3452] 3399] 3346] 3294 3193] 3143] 3093) 3044] 2996] 2948| 18 
19 3505| 3451} 3398] 3345| 3204 3192] 3142]. 3092] 3043] 2995] 2947] 19 
~ 20 |0.3504| 3450] 3397| 3345] 3293 3191| 3141 S00 Kh isO 2994| 2946] 20 
a 3503| 3449] 3396] 3344] 3292 3190] 3140} 3091) 3042] 2993] 2946] 21 
22 3502) 3448] 3395] 3343] 3291 3139] 3090) 3041] 2993! 2945] 22 
23 3501} 3447| 3394] 3342] 3290 3138} 3089} 3040 2992| 2944 23 
24 3500} 3446] 3393] 3341] 3289 3138| 3088) 3039] 2991] 2943] 24 

25 0.3499] 3446! 3393] 3340] 3288 3039] 2990] 2942/25 
26 3498} 3445] 3392] 3339] 3288 3038] 2989] 2942] 26 
ay. 3497|°3444| 3391] 3338] 3287 3037] 2989] 2941] 27 
28 3497| 3443] 3390] 3338] 3286 3036], 2988]. 2940] 28 
29 3496| 3442] 3389] 3337] 3285 3035| 2987] 2939] 29 
80 0.3495] 3441] 3388] 3336] 3281 3034| 2986] 2939] 30 
31 3494] 3440) 3387| 3335] 3283 3034]. 2985) 2938] 31 
32 $493)’ 3439] °3386] 3334] 3282 3033] 2985] 2937] 32 
33 3492] 3438] 3386] 3333] 3282 3032| 2984] 2936] 33 
34 3491] 3438] 3385] 3332] 3281 3031} 2983] 2935] 34 
35. |0.3490| 3437] 3384]. 3332| 3280] 3229 3030] 2982] 2935) 35 
36 8489] 3436] 3383] 3331] 3279 3036] 2981| 2934] 36 
37 3488] 3435] 3382] 3330] 3278 3029] 2981! 2933] 37 
38 3488] 3434] 3381]. 3329] 3277 3028] 2980] 2932] 38 
. 39 3487] 3433] 3380] 3328] 3276] 3027| 2979] 2931] 39 
| 40 10,3486] 3432] 3379] 3327| 3276 3026| 2978] 2931] 40 
41 3485| 3431] 3379] 3326] 3275 3026] 2977] 2930] 41 
42 3484] 3431) 3378] 3325] 3274 3025| 2977| 2929] 42 
43. | 3483] 3430] 3377] 3325| 3273 3024| 2976] 2928] 43 
44 3482) 3429] 3376] 3324] 3272 3023] 2975| 2927] 44 
45 |0.3481| 3428] 3375! 3323] 3271 ~3022| 2074| 2927|~ 45 
46 3480| 3427! 3374| 3322] 3270 3022| 2973] 2926] 46 
AT 3480! 3426| 3373] 3321] 3270 3021] 2973] 2925! 47 
48 | 3479| 3425] 3372] 3320] 3269 3020| 2072] 2924| 48 
A9 3478| 8424| 3872] 3319] 3268 3019] 2971] 2924] 49 
50 |0.3477| 3423| 3371] 3319| 3267 3018] +2970| 2923] . 50 
51 3476| 3423] 3370] 3318] 3266 3} 3018] 2969] 2922] 51 
52 3475| 3422) 3369] 3317] 3265 3017] 2969] 2921) 52 
53 3474| 3421] 3368] 3316] 3268 3016] 2968} 2920] 53 
54 3473] 3420] 3367| 3315} 3264 3015] 2967] 2920) 54 
55 0,3472| 3419 3366| 3314] 3263 3014] 2966 35751 55 
56 3471) 3418] 3365] 3313] 3262 2! 3014] 2965] 2918] 56 
57 3471) 34171 3365] 3313] 3261 3013] 2965} 2917] 57 
58 2470| 3416] 3364| 3312] 3260 3012| 2964| 2916] 58 
59 3469} 3415) 3363] 3311] 3259 3109 38011 2963] 2916! 59 

~_{L_ 20/t )2i\t <22]1 -23li , 24]1 261 L 2911 30 B01 ail 

RR EA Bo hal St So oR ae i 
> — aes . — =. me Ae a eS ee Pr arr _- ~ eC Cr: DK = EINER, 9 
2 A- 
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130 TABLE XIX 


PROPORTIONAL LOGARITHMS. 


“ 2 440 ate) ie) “fo ate) *|O a Te) £|0 4 ° +|O 7] 
ore He, mih mlb mfh mfh mih mfh mih mijh, mm, h, m.jh, &. 
1 Z2\t 33/1 34/1 Sail 1 37)1 381. 391 40 1 421 4 
0 |0.2915] 2868 2730) 2685] 2640} 2596) 2553 2467| 2424) 0 
1 2914} 2867 2729} 2684] 2640) 2596) 2552 2466) 2424 1 
2 2913} 2866 2729| 2684} 263%} 2595] 2551 2465] 2423 2 
3 291z| 2866) 2 2728} 2683] 2638] 2594) 2551 24165) 2422 3 
4 2912 2365 2727) 2682) 2638) 2593) 2550 2464) 2422 4 
5 10.2911} 2864 2726) 2681) 2637] 2593| 2544 2463) 2421 5 
6 2910} 2863 2725) 2681) 2636] 2592) 2548 2462) 2420 6 
4 2909] 2862 2725| 2680] 2635] 2591) 2548 2462} 2419 7 
8 2909} 2862 27241) 2679) 2635) 2591) 2547 2461) 2419 8 
9 2908| 2861 2723! 2678| 2634} 2590) 2546 2460} 2418 9 


_—_— |e | ee EO "| en | oe 


10 {0.2907} 2860 2722) 2675] 2633] 2559) 2545 2460) 2417) 10 
11 2906| 2859 2722) 2677) 2632} 2588) 2545 2459) 2417) Ll 
12 2905} 2859 2721) 2676) 2632) 2588) 2544 2458] 2416) 12 
13 2905] 2858 2720) 2675|) 2631) 2587) 2543 2458) 2415) 13 
14 2904] 2857 271%] 2675) 2630) 2586] 2543 2457| 2415) 14 
15 {0.2903} 2856 2719} 2674) 262:| 2585] 2542 2456; 2414) 15 
16 2902) 2855 2718] 2673} 2629) 2585} 2541 2455) 2413] 16 
17 2901} 2855 2717) 2672) 2625) 2584) 2540 2455) 2412) 17 
18 2901} 2854 2716] 2672) 2627| 2583) 2540 2454) 2412) 18 
19 2900] 2853 2716} 2671} 2626) 2583) 2539 2453) 2111} 19 


| | | | | | | | | | - 


20 0.2899) 2852 2715| 2670) 2620) 2582) 2535 2453) 2410) 20 
21 259%] 2852 2714] 2669) 2625] 2581) 2533 2452) 2410} 21 
22 2895) 2851 2713] 2669} 2624) 2580) 2537! 2451) 2409} 22 
23 2897] 2850 2713} 2668} 2624) 2580) 2536 2150} 2408) 23 


21 2396} 2849 


25 {0.2895} 2848 
26 2894] 2848 


2712| 2667) 2623 
| 2711) 2666) 2622 
2710| 2666/ 2621 


2578 
2577| 2534 2445] 2406; 26 


27 289i] 2847 2710| 2665| 2621] 2577} 2533 2448] 2405| 27 
28 2892| 2846 2709| 2664| 2626] 2576} 2533 2447| 2403} 28 
29 2892] 2845 2708] 2663} 2619] 2575) 2532 2446) 2404) 29 
30 |0.25)i| 2845 2707| 2663} 2612] 2574) 2531 2445| 2403) 30 
31 2891| 2844 2707| 2662} 2618] 2574) 2530 2145} 2403) 31 
32 289 | 2843 2706| 2661} 2617| 2573) 2530 2444) 2402} 32 . 
33 288:| 2842 2705| 2660] 2616] 2572} 2529 36} 2443) 2401] 33 
34 288+| 2842 2704] 2660} 2615} 2572) 2528) 2443) 2401) 34 
35 |0.258.| 2841 2704| 2659| 2615] 2571) 2527) 2485] 2442) 2400) 35 
36 2887| 2840 2703| 2658} 2614] 2570} 2527 2441} 2399} 36 
37 2886) 2839 2702) 2657| 2613) 2569) 2526 2441| 2398] 37 
38 2885] 2835 2701| 2657} 2612} 2569) 2525 2440} 2398} 38 
39 28581} 2838 2701) 2656} 2612) 2568} 2525 2439| 2397) 39 
40 |0.288%} 2837 2700| 2655| 2611] 2567| 2524 2438] 2396} 40 
41 2883| 2836 2699] 2655] 2610] 2566} 2523 2438| 2396) 41 
42 2882] 2835 2698] 2654] 2610) 2566) 2522 2137| 2395} 42 
43 2881) 2835 2698] 2653] 2609] 2565] 2522 2436| 2394] 43 
44 2880] 2834 2697| 2652) 2608] 2564) 2521 2436| 2394) 44 
45 |0.288U| 2833 2696| 2652) 2607| 2564} 2520 2435| 2393] 45 
46 2879] 2832 2695) 2651] 2607) 2563) 2520 24134) 2392) 46 
47 2878] 2831 2695| 2650] 2606| 2562) 2519 }} 2433] 2391) 47 
48 2877) 2831 2694| 2649] 2605| 2561] 2518 2433] 2391) 48 
49 28715} 2830 2693] 2649] 2604) 2561) 2517 2432} 2390} 49 
50 |0.2876| 2829 2692) 2648] 2604] 2560] 2517 2431] 2339} 50 
51 2875| 282s 2692] 2647] 2603| 2559} 2516 2431) 2389} 51 
52 2874) 2825 2691} 2646] 2602] 2559} 2515 2130] 2388} 52 
53 2873] 2827 2690] 2646] 2601] 2558] 2515 2429) 2387| 53 
54 2873] 2826 2689| 2645| 2601) 2557) 2514 2429) 2387] 54 
55 |0.2872] 2825 2689| 26414] 2600] 2556| 2513) 2470) 2425] 2386) 55 
56 2871| 2825 2688] 2643] 2599| 2556] 2512) 2470) 2427) 2385) 56 
57 2870] 2824 2687| 2643} 2599] 2555} 2512 2426) 2384] 57 
58 2869] 2823 2687| 2612|) 2598] 2554} 2511 2426} 2384) 58 
59 2869} 2822 268] 2641] 2597) 2553] 2510 2425) 2383} 59 


—— | $$ —— | |] | — | — SS | | OO OO 
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newne| Fs 


SCmaOnNaan 


2129} « 
2128 
2128 


215% 
2158 
2157 
2157 
}} 2156 
2155 
2155 
2154 
2153 
2153 
2152 


TABLE XIX, 


PROPORTIONAL LOGARITHMS. 


410 410 410 
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APPENDIX; 


CONTAINING 
DIRECTIONS FOR ACQUIRING A KNOWLEDGE 


OF THE 


PRINCIPAL FIXED STARS. 


INTRODUCTORY REMARKS. 


1.—THE fixed Stars are so called from their appearing to 
retain the same positions with respect to each other. Some of the | 
Stars have indeed been observed to change their relative places; but 
this change, which is called the Proper Motion of the Stars, is very 
slow, and could not be perceived without instruments in a period of 
more than a thousand years. . 
2.—The distance of the fixed Stars from the Earth is so great, — 
that no method has yet been found by which the distance of any of 
them can be astertained; but it is known, that the nearest fixed Star 
is at least 80,000 times more distant than the Sun, whose distance 
from the Earth is about ninety-five millions of miles.** Now as the 
Sun’s Parallax, that is the angle which the Semidiameter of the Earth 
would appear under to an eye in the Sun, is hardly 9”, it is plain that 
the Parallax of the fixed Stars, must be quite insensible. The immense 
distance of the Stars is no doubt also the cause of their appearing te 
have no apparent magnitude, when viewed by means of Telescopes of 
of the best construction. ! 
3.—There can be little doubt. of the fixed Stars bemg Bodies of 
the same nature as the Sun, and that each Star has asystem of Planets 
which derive light and heat from it; for it is not reasonable to suppose 
that Bodies of such magnitude as the fixed Stars, must be, were 
created merely to give a faint light to the Inhabitants of this Earth, 
and the other Planets belonging to the Solar System. Indeed the Stars 
visible to the naked eye are not a thousandth part of what may be seen 
through a good Telescope, the far greater part of which cannot be said 
to give light, or to be in any way useful to mankind. 
4.—The Stars that appear brightest to us are called Stars of the 
first Magnitude; the next in brightness, Stars of the second Magni- 
tude, and so on, till those that car just be seen with the naked eye, 
which are called Stars of the sixth Magnitude; and the Stars that can 
only be seen with the assistance of a ‘Telescope, are called Telescopic 
Stars. Those parts of the Heavens that have the appearance of 
whitish clouds to the eye, are found to be coilections of Telescopic 
Stars: these clusters are called Nebula. The Milky Way is the most 


* Sec Brinkley’s Elements of Astronomy, page 127, second He oe 
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conspicuous and extensive Nebula, and the next is the Magellanic 
Clouds. 'The latter can only be seen in Southern Latitudes, or in 
places a few degrees North of the Equator. 

5.—The number of Stars visible to the naked eye, is far from 
being so great, as is generally imagined by those who have not paid 
attention to this subject. It is very seldom that more than one thou- 
sand Stars can be seen at atime. ‘lhe number of Stars of the first 
- magnitude is only about twenty, and the Stars of the second magnitude 
amount only to about fifty, in all parts of the Heavens. It is there- 
fore far from being difficult to obtain a knowledge of the principal 
Stars. 

6.—Some Stars disappear at times, and after remaining invi- 
sible during a certain interval, again make their appearance, in the 
same place as before: these are called Periodical Stars. Others 
are observed tobe brighter at certain times than they are at other 
times, but never disappear altogether: these are termed Variable 
Stars. It.is very probable that the Phenomena of the Periodical and 
Variable Stars arise from the motion of the Stars on their axis, and 
from some of them shewing more light from one side than from the 
other. 

/.—Several of the Stars that appear single to the naked eye, 
are found, when viewed through a telescope, to consist of two and 
some of three or four Stars: these are called Double, Treble, &c. Stars. 
It is probable that the Stars forming these are at great distancés from 
each other, and that the reason of their appearing to us to be so near 
each other, is from the Stars being nearly in the same line when seen 
from the Earth. | 

8.—It has been found convenient to divide the Stars into groups” 
called ConsTELLATIONS; to each of which is given the name of some 
celebrated man, or of some animal or other terrestrial object. Many 
of the principal Stars have also particular names, but as it would on! 
create confusion to have a name, even, for every Star visible to the naked 
eye, Astronomers distinguish ‘the Stars as follows: the first letter of 
the Greek alphabet being attached to the name of any Constellation, 
points out,the brightest Star in that Constellation; the second letter the 
next in brightness, andso on. When the number of Stars in a Con- 
stellation exceeds the’ number of letters in the Greek alphabet; the 
letters of the Italic alphabet are next used, then those of the Roman 
alphabet, if required: and when. the number of Stars is greater than 
the number of letters in these three alphabets, the remaining Stars are 
distinguished by means of the common numericals. 

9.—An imaginary Circle in the Heavens, or Celestial. Sphere, 
coinciding with the Hquator, is called the EaurnocriaL, and that 
which coincides with the orbit or path in which the Earth moves in its 
revolution round the Sun, is called the Ecripric. The Equinoctial 
and Ecliptic cross or cut each other in opposite points, making angles 
of about 233° at those points, and their distance from each other when 
greatest, that is at 90° from the points where the Circles cross each 
other is equal to the Angle at either of the Points, or 233°. 

10.—The Poles of the Equinoctial are two opposite points in the 
Celestial Sphere, $0° distant from every part of the Equinoctial Circle; 
and the Poves of the Ecliptic are two Points in the Celestial Sphere, 
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90° distant from every part of the Ecliptic. Hence the Poles of the 
Equinoctial and Ecliptic are 233° distant from each other. 
i].—The distance of a Star from the Equinoctial is called its 
Decuination, and the Latirups of a Star is its distance from the 
Ecliptic. The LoneirupeEs and Rient Ascension of the Stars are 
reckoned Eastward from the Vernal Equinox, that is, from the Poimt 
where the Sun’s Centre crosses the Equinoctial about the 20th of 
March, the right ascension being measured by an Arch of the Equi- 
noctial, contained between the Vernal Equinox, and the Point where a 
great Circle passing through the Pole of the Equinoctial and the given 
Star, cuts the Equinoctial,; and the Longitude, by an Arch of the 
Ecliptic, contained between the Vernal Equinox, and the Point where 
a great Circle passing through the Pole of the Ecliptic and the Star, 
cuts the Ecliptic; therefore, the Longitude or Right Ascension of a 
Star may be any Arch less than 360°, but neither the Declination nor 
Latitude of a Star, can exceed 90°. The Right Ascension of ary 
object is generally given in time, at the rate of one hour to fifteen de- 
grees, this being more convenient for general purposes. The practical 
Navigator requires only to know the Right Ascension and Declination 
of a Star, for the purpose of deducing the Latitude, or Time, from its 
Altitude. 
12.—The Zop1c is an imaginary Zone or Belt in the Heavens, 
extending 8° on each Side of the Ecliptic, quite round the Celestial 
Sphere, and contains the Orbits or Ecliptics of the Planets.* There 
are twelve Consteilations in the Zodiac, which have the same names as 
the twelve spaces, called the Signs of the Zodiac, each of which occu- 
pies 30° along the Ecliptic. Formerly the Constellations were actually 
contained in these Spaces or Signs; but at present, each Constellation 
is nearly one sign more to the Eastward, with respect to the Signs of the 
Zodiac, that is, the first Constellation, is now in the Second Sign, and 
soon. ‘Ihis is occasioned by a slow change in the direction of the 
Earth’s axis, with respect to the fixed Stars, which causes the Plane 
of the Equinoctial to change its position, whilst that of the Ecliptic re- 
mains fixed, or very nearly so. Hence arise the Precession of the 
Equinoxes, and the Variations in the Longitudes, Right Ascensions, and 
Declinations of the fixed Stars. 
The number of Constellations in the Heavens, is about one 
hundred. ‘The following List is mostly copied from Mackay’s work 
on the Longitude. 


CONSTELLATIONS AND SIGNS IN THE ZODIAC. 


Latin Names. English Names. Latin Names. English Names. | 
Characters. Characters. 
1 Aries The Ram yy 7 Libra The Balance & 
2 Taurus The Bull 8 8 Scorpio The Scorpion m 
3. Gemini The Twins 9 Sagittarius The Archer t 
5 Cancer The Crab & | 10 Capricornus The Goat WS. 
4 Leo The Lion SU 11 Aquarius The Water Bearer “« 
6 Virgo The Virgin #7 | 12 Pisces The Fishes x 


* The Orbits of some of the lately discovered Planets are not contained within the Zodiae. 
These Planets are very small, and can only be seen by means of a good Telescope. 


-CoNSTELLATIONS IN ‘THE NorRTHERN HEMISPHERE. 


Latin Names. 


1 Ursa Minor, 
2 Ursa Major, 
3 Draco, 
4 Cepheus. 
5 Bootes. 
6 Corona Borealis, 
7 Hercules, 
8 Lyra, 
9 Cygnus, 
10 Cassiopeia 
11 Perseus. 
12 Auriga, 
13 Serpentarius. 
14 Serpens, 
15 Sagitta, 
16 Aquila, 
17 Antinous. 
18 Delphinus, 
19 ‘Equleus, 
20 Pegasus, 


English Names. 


The Little Bear. 
The Great Bear. 
The Dragon. 


The Northern Crown. 


The Harp. 
The Swan. 


The Waggoner. 


The Serpent. 
The Arrow. 
The Eagle. 


The Dolphin. 
The Horse Head. 
The Flying Horse. 


Latin Names. 
21 Andromeda. 


Eaglish Names. 


22 Triangulum Borealis, Northern Triangle. 


23 Coma Berenices, 
24 Camelopardalus, 
25 Monoceros, 

26 Triangulum Minus, 
27 Lynx, 

28 Leo Minor, 

29 Asterion et Chara, 
30 Cerberus, 


31 Vulpecula et Anser, 


32 Scutum Sobieski, 
33 Lacerta, 

34 Mons Menalus, 
35 Cor Caroli, 

36 Renne, 

37 Taurus Regalis, 
38 Friedrick’s Ehre, 


89 Tabus Herscheli, 


Major 


Berenice’s Hair. 
The Camelopard. 
The Unicorn. 

The Little Triangle. 
The Lynx. 

The Little Lion. 
The Greyhounds. 


The Fox and Goose. 

Sobieski’s Shield. 

The Lizard. 

Mountain of Arcadia. 

Charles’ Heart. 

The Rein Deer. 

The Royal Bull. 

Frederick’s Glory. 

Herschel’s Great 
Telescope. 


CONSTELLATIONS IN THE SOUTHERN HEMISPHERE. 


Latin’ Names. 


1° Cetus, 
2 Orion. 
3 Eridanus, 
4 Lepuas, 
5 Canis Major, 
6 Canis Minor, 
7 Argo Navis, 
8 Hydra, 
9 Crater, 
10 Corvus, 
11 Centaurus, 
12 Lupus, 
13 Ara, 
14 Corona Australis, 
15 Pisces Australis, 
16 Columba Noachi, 
17 Robur Carolinum, 
18 Grus, 
19 Phoenix, 
20 Indus, © 
21 Pavo, 
22" Avis Indica, 
23 Musca, 
Crux, 


English Names. 
The Whale. 


The River Eridanus. 
The Hare. 

_ The Great Dog. 
The Little Dog. 
The Ship Argo. 
The Hydra. 

‘The Cup. 

The Crow. 

The Centaur. 
The Wolf 

The Altar. 
Southern Crown. 
Southern Fish. 
Noah’s Dove. 
The Royal Oak. 
The Crane. 

The Phenix. 

The Indian. 
The Peacock. 
{Bird of Paradise. 
The Fly. 

The Cross. 


Latin Names. 
25 Chamelion, 


English Names. 
The Chameleon." 


26 Triangulum Australis, Southern Triangle. 


27 Pisces Volans, 
28 Dorado, 
29 Toucan, 
30 Hydrus, 
31 Sextans, 


32 Apparatus Sculptoris. 


33 Fornax Chimie, 
34 Horolvgium, 
35 Reticulus. 


36 Celum Scalptorium, 


37 Equuleus Pictoris, 
38 Pyxis Nautica, 


39 Antlia Pneumatica, 


40 Octans, 

41 Circinus, 

42 Norma, 

43 Telescopium, 

44 Microscopium, 
45 Mons Mense, 
46 Solitaire, 


The Flying Fish. 
The Sword Fish. 
The American Goose 
The Water Snake. 
The Sextant. 


Chemical Furnace. 
The Clock. 


The Graving Tool. 
The Painter’s Easel. 
ariner’s Compass. 
The Air Pump. 
Hadley’s Quadrant. 
Pair of Compasses. 
Square and Rule. 
The Telescope. 
The Microscope. 
Table Mountain. 
The Indian Bird. 


47 Psalteriam Georgianum, Georgian Psaltery 
48 Tubus Herschelii Minor, Herschel’s Small 


Telescope. 


§ 


Several of these Constellations, as is evident from their names, 
have been formed of late years, partly from the Stars lying between 
the ancient Constellations, and partly from some of the more remote 
Stars, which formerly belonged to the old Constellations. In general 
the new Constellations are smaller, and contain fewer Stars than the 
old ones. The numbers prefixed to the Zodiacal Constellations, shew 
the order in which they, as well as the Signs of the Zodiac, are placed. 
The Numbers of the other Constellations are prefixed merely for the 
sake of reference. 

It has been before remarked, that the Stars in the respective Con- 
stellations are represented by the letters in the Greek alphabet; the 
brightest Star being represented by the first letter, and soon. It 
may therefore be useful to give some of the first letters of that alpha- 
bet with their names or sounds in English. 


Letters. Names. Letters. Names. 
1 « Alpha 6 3 Corg Zeta. 
2 B Beta rf ” Eta 
3 ¥ Gamma 8 Sor @ Theta 
4 bY Delta 9 ‘ Tota 
5 é Epsilon 10 x Kappa 


These letters will be sufficient to distinguish the principal fixed 
Stars. Inthe folowing directions, and in Table I, the letter for any 
Star is merely attached to the Name of the Constellation. Thus, 
Aldebaran is marked « Taurus, and Pollux, 8 Gemini. It may, how- 
ever, be observed, that the proper designation of these Stars is 
« Tauri and 8 Geminorum: the meaning being « in Taurus, f in Ge- 
mini, and the same may be understood of the others. 

The distances between the Stars which are given in the following 
directions, are to the nearest half degree, and may be readily mea- 
sured with a Quadrant or Sextant.* 

The Bearing is the Azimuth Circle which a Star is in, when the 
Star from which the Bearing is given is in the Zenith: from this Bear- 
mg, the direction between the two Stars is easily estimated at 
any other time: the Stars are distinguished in the usual Astronomical 
method; that is, by giving the name of the Constellation in which a 
Star is situated, with the Greek letter which marks the given Star pre- 
fixed, and when the Star has a proper name, such as Aldebaran, Cas- 
tor, &c. it isalso given. The Names of the Stars used in the Nautical 
Almanack for finding the Longitude by Lunar Observations, are 
printed in small Capitals, the Names of the others in Italics. The 
number included in a Parenthesis after the name of a Star, refers to 
the magnitude of the Star. Thus Sirius (1) signifies that Sirius is 
of the first magnitude: and « Aquile or Altair (1, 2) means that this 
Star is between the first and second magnitudes. 

As the Pleiades or Seven Stars are almost universally known, and 
can be seen in ail parts of the habitable Globe, we shall commence at 
this point, and first give directions for knowing the principal Stars in 


* The Instrument, called a Cross Staff, which was formerly used in observing Altitudes at 
Sea, would measure the argular distance between two Stars with suflicient exactness for what is 
required here. 
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and near the Zodiac, next for the Stars in the Northern Hemisphere, 
and lastly for those in the Southern Hemisphere. 


DIRECTIONS FOR FINDING THE PRINCIPAL Fixgp STARS IN AND 
NEAR THE ZODIAC. 


The Pleiades, or Seven Stars, are in the Constellation Taurus, 
their declination is about 234° N. and they pass the meridian a few 
minutes before 9 P.M. on the first day of the year... Nearly S.E.by E. 
from the Pleiades, at the distance of 14°, is 2@'Taurus, or ALDEBARAN: 
this Star, which is sometimes called the Budll’s Hye, has.a reddish ap- 
pearance, and is very easily known. Nearly in a line from the Pleia-_ 
des, through ALDEBARAN, at the distance of 16° from the latter, is 
a Orion, or Bellatrix (2): about 74° East, alittle Northerly from Bel- 
latrix, is « Orion, or Bete/guse (1): this Star has a reddish appearance 
nearly like ALDEBARANabout 93° S.W. of Betelguse are three Stars of 
the second magnitude, nearly in the same line with each other: these 
Stars are in the Belt of Orion. Nearly in aline from Beteleuse, through 
the middle Star in the Belt of Orion, and at the distance of 9° from 
the Belt, is Orion, or Rigel (1): 84° E. 2S. from Rigel, and in a 
line from Bellatrix through the Northern part of Orion’s Belt, is 
x Orion (2,3). Bellatrix, Betelouse, Rigel, and x Orion, form a tra~ 
pezium round Orion’s Belt, which is sometimes called the Square 
of Orion. | | 

Nearly in the same line with Pleiades and Orion’s Belt, and about. 
213° S.E. of the Southern Star of the Belt, is « Canis Major, or 
Sirius (1): this Star is often called the Dog Star; it is the brightest 
fixed Star in the Heavens. About 26° nearly East of Betelguse, and: 
nearly the same distance N.E. of Sirius, is # Canis Minor, or Pro- 
cyon (1,2). Sirius, Betelowse, and Procyon form nearly an Equila- 
teral ‘Triangle. A line from Rigel through the middle of Orion’s Belt: 
will point out « Gemini or Castor (1), the distance between Rigel and 
Castor beng about 53°: 44° to the S.E. of Castor, is @ Gemini or 
Poxuivx ()): this Star passes the meridian about eleven minutes after 
Castor, and about 44 minutes after Procyon. 

At the distance of 372° from Procyon, and nearly in a line with 
it and the Southern Star in Orion’s Belt, is « Leo or Reeutrus (1); 
and nearly in the same line, at the distance of 244° E. b. N. from Rr- 
GuLus, is 8 Leo or Dench (2): about 555° E.N-E. from Denebd, or a 
little North of a line from Reeutus through Deneb, is « Bootes or 
Arcturus (1): about 38° $.S.W. of Arcturus, and 25° S.E. of Denebd, 
is 2 Virgo or Spica (1). Deneb, Arcturus, and Spica form nearly an 
Equilatera. Triangle, and nearly in the Centre of this Triangle is 
2 Virgo or Vindimiatria (2,3). — : 

Nearly in a line from Reeprivs, through Spica, at the distance 
of 464° from the latter, is « Scorpio, or Antares (1): this Star has a 
reddish appearance, like ALDEBARAN, or Betelguse. <A little North 
of a line joining Spica and AnTares, and about 21° from Spica, is 
« Libra, or Zubensech (2, 8): this is a double Star, about 9° N. E. of 
Zubenesch, is 8 Libra, or Zubenelg (2, 3). At the distance of 60° 
N. E. b. E. from Anrargs, is « Aquila, or ALTAIR: this Star may also 


. 


# 
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be known by its being 100° E.b.N. from Spica, and a little North of 
a line from Spica, through Zubenele, and by its being situated in the 
Southern border of the Milky Way, considerably distant from any 
other bright Star. 

About 14° N.E.b. E. of Autair, are four Stars of the third or 
fourth magnitude, in the constellation Delphinus: these four Stars are 
very near each other, and form a kind of lozenge or diamond figure. 
A ine from Atrair through this figure, at the distance of 49° from 
ALTAIR, will point out 8 Pegasus, or Scheat (2). 14° East of Scheat, 
is « Andromeda, or Alpheratz (2). 14° South, a little Westerly from 
Alpheratz, is y Pegasus, or Alyenib (2). 17° nearly West of A/genid, 
and 13° South of Scheat, is « Pegasus or Marcas (2). Scheat, Al- 
pheratz, Aigenib, and Marcas, form what is generally called the 
Square of the Pegasus, or the Flying Horse; Marcas being in the 
S.W. Corner of the Square. ~ 

A line from Scheat, through Marcar, being produced to the dis- 
tance of 44° from the latter Star, will point out Pisces Australis, or 
Fomatuaovr (1). Avrair, Marcas, and Fomainavr form nearly a 
right angled triangle, the right angle being at Marcas. Nearly in a 
Ine joing Marcas and the Pleiades, and about 23° West of the 
latter, is « Aries, or Arretis (2.3). Anrreris may also be known by 
being a little tothe 5.W. of a line from Betelguse through ALDEBARAN, 
its distance from the latter Star being 363°. About 4° S.W. 
b. W. from Arietis, is 8 Aries (3). 234° S.E.b.S. from Artertis, 
and a little North of a line from Beteleuse through Bedlatria, at 
the distance of 36° from the iatter Star, is « Cetus, or Menkar (2). 
Menkar may also be known by being in a line with Rigel and Algenid, 
and rather nearer to figel than to A/genid. About 5° W.S.W. of 
Menkar, is y Cetus (3). 


DIRECTIONS FOR KNOWING THE PrincipaL FIxeD STARS IN THE 
NorTHERN HEMISPHERE. 


The Pole Star, or « Ursa Minor, is very generally known: this 
Star is between the second and third magnitudes, and is situated in 
the point of the tail of the Little Bear. A line from Procyon through 
Castor, will nearly fall into the Pole Star, at the distance of 58° from 
Castor. | , 

The most conspicuous Censtellation near the North Pole, is Ursa 
Major, or the Great Bear; there are seven bright Stars in this Constel- 
lation, between the first and third magnitudes.. When these Stars are 
near the meridian, above the Pole, the four Western Stars form a 
trapezium, and because a line through the two Stars farthest to the 
Westward will nearly fall into the Pole Star, they are called the 
Pointers. The northern pointer, is « Ursa Major, or Dubhe (2. 1); 
and the southern pointer, or that farthest from the Pole Star, is 
8 Ursa Major (2). The most northern of the two Eastern Stars of the 
‘Trapezium, is ? Ursa Major, and the other is y These four 
Stars are in the Body of the Great Bear. The three remaining 
Stars are in the Tail; that next the Body is s Ursa Major, or Alioth 

(2,3); the next to this, is ¢, or Alcor (2,3); and the one in 
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the point of the tail, is », or Benetnach (2,3). The seven most 
conspicuous Stars in Ursa Minor form a figure, which has a great re- 
semblance to that formed bythe seven Stars already described in 
Ursa Major; « Ursa Minor, or the Pole Star, being, as before ob- 
served, in the point of the tail. 

A line from Rigel to the Pole Star will nearly intersect « Auriga, 
or Capella (1). This Star is 434° from the Pole Star, and 54° from 
Rigel. Capella may also be known by its being in a line from Menkar 
through the Pleiades, and about 28° to the N.E. of that cluster. 
About 73° E.b. S. from Capella, is 8 Auriga (2, 3). 

Nearly in a line between Benetnach, the Star in the point of the 
tail of the Great Bear, and Dene, in the tail of the Lion, is « Cor 
Caroli (3). This Star is about 28° from Deneb, and 144° from Benet- 
nach. A little East of a line joing « Cor Caroli and Dene, is the 
Nebulous Constellation of Coma Berenices. 

About 263° from the Pole Star, and nearly in a line joining it and 
Arcturus, is « Draco (2,8). About 19° E.N.E. of Arcturus, and 
nearly in a line with Dubhe and Alcor, is « Corona Borealis, or Al- 
phacca (2). Alphacca and seven other Stars of the 4th and 5th mag- 
nitudes, form a circular figure, which is very easily distinguished : 
these eight Stars are allin the Constellation of the Northern Crown. 

A line from Arcturus through the northern part of the circular 
figure in the Northern Crown, will point out « Lyra, or Vega (1); the 
distance between Arcturus and Vega being 59°. About 24° E.N.E. 
of Vega, is « Cygnus, or Arided (2. 1).« Vega, Arided, and Avratr, 
form nearly a right angled triangle, the right angle being at Vega. 
Attain is about 344° from Vega, and 38° from Arided. | 

About 18° N.N.E. from Arided, is « Cepheus, or Alderamin 
(3); and 202° E.b. N. from Alderamin, is @ Cassiopeia (2, 3): this 
Star, Scheat, and Arided, form nearly an equilateral triangle, the side 
of which is about 334°. At the distance of 5° nearly East of 8 Cassio-. 
pela, 1s a Cassiopeia, or Schedar (2,3). Some of the Stars in the 
Constellation of Cassiopeia form a figure which resembles a chair. 

A line from Alioth (the Star in the tail of the Great Bear, which 
is nearest to the body) through the Pole Star, being continued, will 
pass through the middle of the Constellation of Cassiopeia: the prin- 
cipal Stars in this Constellation are nearly at the same distance from 
the Pole Star as those of the Great Bear. 

Nearly in a line with Schedar and 8 Cassiopeia, at the distance of 
193° from Schedar, is y Andromeda, or Almaach (2); and about 13° 
W.S.W. of Almaach, is 8 Andromeda, or Mirach (2): this Star, 
with 8 Cassiopeia and Admaach, forms nearly a right angled triangle, 
the right angle being at Almaach. 

About 12° E.S.E. from Almaach, is @ Perseus, or Algol: this is 
one of the most remarkable of the Variable Stars, it bemg when 
brightest of the second magnitude, and when least bright only of the 
fourth. About 94° N.N.E. of A(gol, is « Perseus, or Algenib (2): 
this Star may also be known by being nearly in a line with PoLLux 
and Capella, and about 19° to the W.N.W. of the latter. 


* This Star is often called Deneb, as well as Arided ; we have chosen the latter name, in 
order to distinguish it from Dened in the tail of the Lion. 
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DIRECTIONS FOR FINDING THE PRINCIPAL Fixep STARS IN THE 
SOUTHERN HEMISPHERE. 


A little West of a line from ALpeBaran through Rigel, at the 
distance of 461° from the latter Star, is « Argo Navis, or Canopus (1): 
this is a very bright Star, and may also be known by its being a little 
East of a line from Castor through Sirius, and about 373° nearly 
South of the latter Star. About 20° N.N.W. of Canopus, is « Co- 
lumba Noachi (2).. 

In a line from Betelguse through Sirius, and about 73° from the 
latter Star, are four bright Stars, forming the Constellation called 
Crux, or the Cross. The Stars in this Constellation are disposed as fol- 
lows: « (1) is the most southern Star, and is in the foot of thé Cross; 
B (1.2) is in the Eastern arm; y (2). in the head, and }(3) in the 
Western arm. About 12° E.N.E, of « Crux, is @ Centaurus (1), and 
5° East of this Star,.is-« Centaurus (1).* 3 

About 42° Hast, a little Northerly from « Centaurus, and 52° 
S.b. E. of ANrAREs, is « Pavo (2). About 40° East of « Pavo, and 
39° S.E. b.S. of Fomannaur, is @ Eridanus, or Achernar; these 
three Stars form nearly an equilateral triangle. 

A line from Castor through Poxiiux, will point out « Hydra, or 
Alphard (2); this Star being about 44° to the S.E. of Potuux, and 230 
S.S.W. of Reeutus. Procyon, Alphard, and Reau us form nearly a 
right angled triangle, the right angle being at Alphard. 


ON FINDING THE LATITUDE BY THE FIXED Stars. 


The best times for observing the Altitude of a Star, is during | 
the morning or evening twilight, or when there is moonlight; the 
horizon being more distinct at these times than it is when the night is 
dark. A little practice will, however, enable a person to take the_Alti- 
tude of a Star with sufficient accuracy, for nautical purposes, during 
any tolerably clear night. 

When observing the Altitude of a Star by the common Quadrant, 
the horizon will be better seen if the sight vane be turned horizontally, 
and the sight directed over it, instead of through the hole. 


To find the Latitude by the Meridian Altitude of a Fixed Star. 
RULE. 


1. From the Observed Altitude of the Star subtract the Correction 
from Table III. the remainder will be the true Altitude, which being 
subtracted from 90°, will give the Star’s Zenith Distance, which is to 
be called North or South, according as the observer is North or South 
of the Star when its Altitude is observed. 


~TIt must be observed, that when circumpolar Stars are near the meridian below the Pole, 
the bearing or direction between the Stars appears to he reversed: thus the pointers to the North 
Pole Star, which are the two western of the seven bright Stars in the Great Bear, appear to be 
to the eastward of the others, when that constellation is near the meridian below the Pole. 
2C 
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2. Find the Declination of the Star by Table I. Then if the 
Zenith Distance and Declination be both North, or both South, add 
them together, the sum will be the Latitude, of the same Name with 
the Declination ; but if one be North and the other South, their dif- 

JSerence will be the Latitude, of the same Name with the greater. 


EXAMPLE I. 


In 1824, the observed meridian altitude of Sirius, South of the 
Observer, being 37° 49’, and height of the eye 16 feet, required the 
Latitude? 7 


Observed altitude of Sirius - - - - - - = - 37049! 0 
& In Table III. under 16 feet and opposite 40° is- - — 5 .0 
Truealtitude of Sirus - - - -« - - - - « A 44 0 
0 
Zenith distance - - - - - -~ - - = <= 2 = 52 16 ON 
Declination of Siriusin 1824 - - + + = « = 16 28 8S 
Latitude’. 26." <9 6) Rt eet ww ae ew 35 47 2N 


EXAMPLE II. 


In May 1829, required the Latitude where the observed meridian 
altitude of Arcturus, south of the observer, is 63° 24', the height of 
the eye being 18 feet? 


Observed altitude of Arcturus- - - - - - - - - = = - - 63°24'.0 

Correction from Table II.- - - - - - - - - - = = + = ray yaar 

Star’s true altitude - - - - = = - Secs ese es 63 19 
90 

Star’s zenithdistance - - - - - - = - = = © = = - = 26 40 .SN 


NU rah et ahah TAL Nf Decln. in May 1829 20 4 5N 


a ci Latitude - - - - - = = = - = 25 - =e = = - = «= = - 4645 3N 
EXAMPLE III. 


In 1826, the meridian altitude of Canopus, south of the ob- 
server, being 69° 51', height of the eye 12 feet, required the Latitude? 


"bp. Star’s observed altitude - - - - - - = = = _ 69°51’ .0 
Correction from Table IT]. - - - - - a ao 7 
Star’s true altitude - - = - - - - = vitae “8 ; . 47 3 
nts 
Star’s Zenith distance - - - - - = + 2 + 2012 7 
Declination of Canopus in 1826 - - - - - - 5236 2S 
Latitude - += - - = - ee 32 23 5S 


When the altitude of a Star is observed on the meridian below 
the Pole, the Latitude is found by adding together the Star’s true alti- 
tude and its polar distance. The Latitude will, in this case, be always 
of the same N ame with the declination of the Star. 


1] 


EXAMPLE. 


In 1825 the altitude of y Draco, or Rastaban, observed on the 
meridian, below the Pole, being 14°11’, and the height cf the eye 
12 feet: required the Latitude ? 


Observed altitude of Rastaban - - - - - - - - 14° 1} 


Correction from"Table TTT. «- = « = © + « 2 «4 = ak 
Star’s true altitude - - + + - + = # 2+ + « «© « 14 3.9 
90 —51° 30'.8 the Star’s decln. = Star’s polar distance - 38 29.2 
RATED aris gi Meas Se aa wg mma) Len te gle te hana 52 33.1N . 


The time of a Star’s passing the meridian, below the "Pole, is 
Ilh. 58m. different from the time when it passes the opposite meri- 
dian ; therefore 11h. 58m. being subtracted from the time of a Star’s 
passing the meridian, as found by Tables I. and II., the remainder 
will shew the time of the preceding transit below the Pole, or if. 
1ih. 58m. be added to the time given by Tables I. and II. the sum 
will be the time of the following transit below the Pole: 


To find the Latitude in the Northern Hemisphere, by an Altitude of 
the North Pole Star. . 


RULE. 


1, Find the time of the Pole Star’s passage, over the meridian, by 
Tables IV. and V.; subtract this time from the apparent time at the 
Ship,* increased by 24 hours, if necessary, the remainder will shew the 
time that the Pole Star is past the Meridian, at the time of observation. 


2. Enter Table VI. with the Time that the Pole Star is past the 
Meridian, and take out the corresponding correction, which being 
added to, or subtracted from, the true altitude of the Pole Star, as di- 
rected in the table, the sum or difference will be the Latitude 


EXAMPLE I. 


In Longituae 25° W. on the 18th March, 1824, at 8h. 30m. P.M. 
nautical time, the observed altitude of the Pole Star was 36° 30’; 
height of the eye 18 feet: required the Latitude ? 

Pas cee 
* By apparent time at the Ship, is meant the apparent astronomical time, which is always 
24 hours behind the nautical time. For example, 5 P.M. on May 4th, by nautical time, 18 
5h. on May 3d, by astronomical time; or 6 A.M May 10th, nautical time, is 18h. on the 9th 
May, by astronomical time. 


Observed altitude of the Pole Star - - ~- - - - - - = = 36° 30 
Correction from Table Il. - - 2. «© 2» © 2 2 2 ee ee — 65 


True altitude of the Pole Star- - - - - - - - - - «- « p86 = 36 


h, m 
App. astron. time at ship, Jan: 17th. 8 30 
Pole Star passes merid. onthatday, 1 9 


oo 


Pole Star past meridian - - - - 7 21 Corr. in Table VI. add 0 34 
Latitude -- = - ~ + = = ee te te BUSI HO Shi yg LED 


EXAMPLE II. 


October 5th, 1829, at 10h. 28m. A.M. nautical time, Longitude 
160° E. «the observed altitude of the Pole Star being 29° 54’; height 
of the eye 20 feet: required the Latitude ? 


Observed altitude of the Pole Star - - + - © - - - = = = = 29° 54 

Correction from Table III. - - - - = - - = = «= = + » cap? wage 6 

Truealtiuade - - - - - - = = = = = = = es ee me pe OAS 
h. m 


App. astron. time atShip, 4th Oct. - - - 10 28 
Pole Star passes mer. place of obsn. that day 12 19* 


Pole Star past the Meridian - - - - - + 22 9Cor.fromTab.VI.sub. 1 26 
Latitude - - © = sere ak © whinge - - ea 


If the apparent time at the ship be uncertain, this method of find- 
ing the Latitude is liable to an error on that account; this error 
is, however, very small, when the Pole Star is near the meridian, 
either above or below the Pole; but when the Star is either about 6 
or 18 hours past the meridian, 2 mimutes of error in the time will 
cause nearly an error of 1 minute in the Latitude. It may also be 
observed, that the quantities in Table VI. answer to Sidereal Time ; 
but the difference between the time of the transit of the Pole Star and 
the apparent time at the Ship is Solar Time, it should therefore be 
increased by 1 minute for every 6 hours. Thus, if the Pole Star is 
found to be 16h. 49m. past the meridian, it should be called 16h. 52m, 
and so on. ‘There are some other small corrections to be applied when 
the Latitude is required to the greatest nicety ;+ but the Latitude, as 
found by the method here given, will seldom differ more than | or 2 
minutes from the truth, and is therefore sufficiently exact for common 
nautical purposes. 


* 'To the time in Table IV. 2 minutes are added for the Longitude, and 2 for the time after 
1824. See explanations of Tables IV. and V 


+ See"SCHUMACHER’s Ephemeris of the Planets, and LYNN’s Star Tables. 
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EXPLANATION 


OF 


THE TABLES 


Se ag 


TABLE I. 


Right Ascensions and Declinations of the Principal Fixed Stars. 
Adapted to the beginning of the Year 1824. 


This table contains the mean right ascensions and declinations 
of 61 Stars, for the beginning of the Year 1824; and by means of 
the annual variations, the right ascension or declination of any of these 


Stars may be found for 30 Years after 1824, with sufficient accuracy 
for nautical purposes. 


EXAMPLE, 


Required the right ascension and declination of ALDEBARAN, 
about the first of September 1827. 


h. m. 8. 
Right ascension of Aldebaran at the beginning of 1824 4 25 50.0 
Annual variation, 3s.4 x 33 - = = © - - =e +f 125 


Right ascension of Aldebaran at the begin. of Sept. 1827 4 26 2.5 


Declination of Aldebaran at the beginning of 1824 . . 16° 8! BA’N, 
Annual variation -+ 8” X 832 = - - - e ee ee OF 29 


Ri Si a date hd 
Declination of Aldebaran at the beginning of Sept. 1827 16 9 23 S 

Bh ay 

Note.—In this Table the proper names of the Stars from which the Moon’s distance is 

given in the Nautical Almanac, are printed in Capitals, and the names of the others in Italics. 

The Greek letter, by which a Star is distinguished, is attached to the name of the constella- 

tion, without any change in the termination to signify that the Star 1s m, or of, that constella- 

tion ;.this is done for the sake of simplicity, and to have the Latin name of the constellation 

opposite to the English one, which is generally given in the other side of the page. Thus, the 

first Star in the Table is y Pegasus; but the usual method of distinguishing this Star is y Pe- 
gasi, the meaning being y in Pegasus, and the same may be understood of the others. 
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TABLE II. 


Time to be added to the Right Ascension of a Star, to find the Time of 
its passing the Meridian on any Day of the Year. 


This table contains the complement, to the 24 hours, of the Sun’s 
mean right ascension, for every day of the Year, which, being added. 
to the right ascension of any Star, the sum, rejecting 24 hours if it 
exceed that quantity, will show the apparent time when that Star passes 
the meridian sufficiently exact for the purpose of observing the meri- 
dian altitude, to find the Latitude of the Ship; or for finding any 
particular Star, by observing its altitude when on the meridian. 


_ EXAMPLES. 
1. At what time does Reeuius pass the meridian on the 5th 
March ? 
bh. m. 
Right ascension of Regulus = = - - - - - + -- - 9 59 
Time for the bth of March - © = - = - = = - | = + 0 5&7 
Time when Regulus passes the meridian, 5th March “‘- - 10 56 


2. Required the time on the J6th August, when « Lyra, or Vega, 
is on the meridian ? 


h. m. 
Right ascension of Vega - - - = - - = ---se 18 31 
Time for 16th August - - - -« = - = - = - - = = + 14 18 


(Sum — 24 hours.) Time of Vega’s passing the merid. 16th Aug. 8 49 
. TABLE III. 


Correction to be subtracted Jrom the Observed Altitude of a Fixed 
; Star. 


This table contains the Refraction in Altitude combined with the 
Dip of the Horizon; each correction is given to the nearest tenth of a 
minute, and is always to be subtracted ftom the observed altitude of 
a Star, in order to find the true altitude. 


ee For example: let the observed altitude of a Star be 39° 41) 
when the height of the observer’s eye 18 feet above the sea: required 
the true altitude of the Star? 


Star’s observed altitude - - - - 39° 4]’.0 
Under 18 feet and opposite 40°,is — 5.3 
Star’s true altitude - - . . .. 39 35.7 


Note.—Seconds are reduced to tenths of a minute, by dividing them by 6* and tenths of a 
minute are turned into seconds, bat multiplied by 6. P 
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TABLE IV. 


Apparent Time of the Passage of the North Pole Star over the 
Meridian of Greenwich, for every Day of the Year 1824, 


When the time of the Polar Star’s transit, over any other Meri- 
dian than Greenwich is required, the following corrections are to be 
applied to the time found in this table. 


1. When the Longitude is East of Greenwich, from 0° to 45°, 
add Om.; from 45° to 135°, add Im. ; from 135° to 180°, add 2m, 


2. When the Longitude is West of Greenwich, from 0 to 45°, 
subtract Om.; from 45° to 135°, subtract Im.; from 135° to 180°, 
subtract 2m. 


TABLE V. 


Correction to be applied to the time that the Pole Star passes the Me- 
ridian in 1824; to find the time of its passing in other years. 


The quantities in this Table are to be added to, or subtracted 
from, the time in Table IV., according as the sign + or — is affixed. 
For example; the time of the passage of the Pole Star, over the Me- 
ridian of Greenwich, on the 15th March, 1826, is required ? 

h. m 


Time in Table IV’ for 15th March - 1 17 
Corr. from Table V. for March, 1826 + 2 


Time required on 15th March, 1826 - 1 19 


TABLE VI. 


Difference between the Altitudes of the Pole and the North Pole 
Star, observed at any given distance from the Meridian, in 1824. 


TABLE VII. 


Correction to be sublracted from the Quantities in Table V1, for 
succeeding years. 


In the year 1824, the mean distance of the North Polar Star, 
from the Pole of the Equinoctial, is about 1° 37’ 35”, and for this dis- 
tance the quantities in Table VI. are calculated; but as the Pole Star 
is approaching the Pole at the rate of 193” ina year, it is plain that 
these quantities must be diminished in the same ratio , when used after 
the year 1824; this may be done by Table VII. for the 8 succeeding 
years. For example; let the difference between the altitudes of the — 
Pole and the Pole Star be required in 1831, when the distance of the 
Pole Star from the meridian is lh. 48m. oe 


Difference of alt. of Pole, and Pole Star, for 1h. 48m. in Table VI. 1° 27/ 
In Table VII. opposite 1831, and under 19 264, is - - - + - — 2 


Difference required in 1831 - - - - - - +--+ +7228 ad 
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Ricut AscENSIONS and DECLINATIONS of the PRINCIPAL F1xep STARs, adapted to the 
Beginning of the YEAR; 1824, 
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Time to b@ appeED to the Ricut Ascension of a STAR, to find the Time of its Passinc 
the MERIDIAN on any day of the YEAR. 


Feb. | Mar. |April| May | June| July | 


~~ Pe 


one, ® 


ee 


-| Lh. m.j bh. m.} bh. m.] he m.| h. m.} hb. 
3 2} 1 12/23 18/21 27|19 25\17 
2 58} L 8/23 15/21 23)19 20/17 
2 54] 1 4/23 11/21 20/19 16/17 


250) 1 1/23 


721 1619 12)17 


2 46) 0 57/23) 4/21 12/19 817 


53/2 
50|/22 
46/22 


3 


bo bo bo bo bY] PO SD DO bs bo 


ee ee ee AD 


o2roco 


oococococo 


eooocoo 


42/22 
39/22 
35/22 
31/22 
27/22 
24/22 
20/22 
17|22 
13/22 

9/22 


0/2 

56|21 
§3)21 
49|20 
45|20 
42/20 
38)20 
34/20 
31/20 
27/20 


23/20 
20\20 
16,20 
12! 

9 


20 


819 4/17 
419 Oj16 
O|18 56/16 


—__ 


56|18 
52/18 
49/18 
45|18 
41)18 
37|18 
33/18 
29)18 
25/18 
21/18 
1718 


52|16 
47\16 


43}16 


39/16 
35)16 
31/16 
27|16 
23/16 
18|16 
14/16 
10|16 


- 


we 


io Sie oie oale cine 0) 


Omnwmm ®m 


MABRBOONAN 


Om & 


4117 33)15 
37|17 29/15 
33)17 24/15 


on 


. TABLE III. 


CoRRECTION to be SUBTRACTED from the OBsERVED ALTITUDE of a F1xep Star, 
to find the True ALTITUDE. 


HEIGHT OF THE EYE ABOVE THE SEA, IN FEET. 
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TABLE IV. 


APPARENT TIME of the Passage of the NortH Pots Star over the MERIDIAN of 
GREENWICH for every day of the YEAR 1824. 


IDays. Jan. | Feb. | Mar. |April May | June July | Ang.| Sept.] Oct. | Nov.| Dec. Days.| 


Ne ee  ) , 
—_ | —_———— ee 


h. m.| bh. m.}| h. m.| h. m.| he m.}| h. m.| h. m.} h. m.} h. m.} bh. m.} bh. an.} b. m. 
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27 | 4 21| 2 19) 0 33/22 35/20 38/18 30/16 29/14 32|12 40/10 49| 8 43] 6 32) 27 
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TABLE V. 


CoRRECTION to be applied to the Passace of the PoLe STAR over thé MERIDIAN 
in the YEAR 1824, to find the Time of its PAssine in the following YEARs. 


EE Oars 3 2 

\Years. | Jan. | Feb. | Mar. |April May June] July | Aus. Sept.} Oct. | Nov. | Dec. lYears. | 
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1831] — 0] — of 5]° 5} 5} 5] 5} ob} 5] S|] 831 
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TABLE VI. 


DIFFERENCE between the AttitupEs of the PoLE, and the NortH PoLe Srar, observed 


at any Given DisTAnceE from the MERIDIAN, in the Year 1824, 
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TABLE VII. 


for the following YEARS. 


CoRRECTIONs to be subtracted from the QUANTITIES in TABLE VI. 
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Erratz. 


Page 5, line 5 from the bottom, for it, read its. < 

——-7, line 1 from the top, the Log. of the Moon’s hor. par. should ¢ 
have been 0.0244 instead of 0.0240, 4 

———- 8, line 2 from the top, for 21° 9” read 21° 9/4 

——- 8, in Exam. 13, for App. Dist. 51° 28! 25” read 51° 28/ 35”. $ 

———- 26, line 5 from the bottom, for direction read directions. 4 

——~- 48, line 25 from the top, for Log. T, 4,8522 read 0,8522. 3 

——- 6, of the APPENDIX, line 14, after the word Aldebaran insert a 4 
Colon. 


THE INVENTOR OF THE 


LONGITUDE SCALE 


Has received the following Testimon1ats of its utility, which he begs 
leave to submit to the attention of those Navigators who may 
not have an opportunity of examining the instrument. 


Fleet Street, May 19, 1823. 


SIR, 


I nave duly considered your Longitude Scale and Book of 
Instructions, and in many examples have, by means of them, reduced 
the apparent distance, and brouglit out the time from altitudes of the Sun 
and Stars. 1 do not, therefore, now hesitate to say that your Method 
is not only more accurate and convenient than any other mechanical 
means hitherto devised, but also, that it approaches sufficiently near to 
the correctness of the best ways of computation. In the hands of every 
one, your operation will be performed in less time, and in those of seamen 
in general, it will, in my opinion, be attended with less liability to mistake. 
From my knowledge of nautical instruments, I must say that no seamen 
can with certainty get the Apparent Distance nearer than 15”; and as far 
as I have tried your apparatus I have always come within one fiftd part 
of that quantity. I certainly am not an enemy to the rigorous computation, 
and to the few who are capable of performing it, nothing that I may say 
can divert them from its employment; but, on the other hand, a method 
like your's, that is adapted to the avocations and educations of the many, 
ought not in my opinion to be treated with neglect. 

Under this view of the subject, my sincere wishes for the success of 
your zealous, and laudable endeavours to improve nautical science 
accompany this; and recommendations of your method upon all proper 
occasions shall not be wanting. 


I am, Sir, 
Your disinterested friend, 


EDWARD TROUGHTON. 
To Capt. D. Thomson. 
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Hydrographical Office, East India House, 
May 13, 1823. 


SIR, 


Beirne highly sensible of the value of your Lunar Scale, as 
affording 1o navigators a simple and speedy method of clearing the lunar 
distances from the effects of Parallax and Refraction, and now farther 
improved by your late alteration in simplifying the cases, and rendering 
the auxilary Tables plain and easy to be apprehended by every person of 
common capacity, I have therefore thought it a duty incumbent on me, to 
recommend it strongly to the Commanders and Officers in the Honourable 
East India service, which I shall have great pleasure in doing at every 
favourable opportunity. | 


SIR, 
I am your's, very sincerely, 


| JAMES HORSBURGH. 
To Capt. D. Thomson. 


MASSER UTE eee semi 
a 


30, Albemarle Street, London, 
January 17th, 1823. 


Tuis is to certify, that during the last four years, whilst placed 
in the command ‘of several of his majesty’s ships, I have been in the 
habit of using the Longitude Scale, invented by David Thomson, for 
correcting the Lunar Distances. 

And I do not hesitate to assert that this Scale, as a lunar corrector, 
will be found to be of the greatest utility by all practical navigators, in 
not only affording an immediate and satisfactory proof, respecting the 
correctness of the calculations by logarithms, but I have ever found the 
result to correspond so nearly with that deduced from other methods, as 
to induce me to place the most implicit confidence in it, on all common 
or ordinary occasions. 

_ Since my return from the East Indies in July last, in the command of 

his majesty’s ship Samarang, I have had an opportunity of examining the 
improvements made in the construction of this scale, by the inventor 
Mr. Thomson, which enables the calculator to obtain by this means, as 
near an approximation to the truth, in a fourth part of the time, as can 
possibly be procured by any other known method. 

Given under my hand this 17th of January, 1823. 


“te ‘ J. N. CAMPBELL. 
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Bury Street, Edmonton, 19th of May, 1823, 


I uave worked several samples of reductions of Lunar Distances 
with Captain Thomson’s Scale, and find the improvements he has made 
in it to very much shorten and simplify the operation; the reduced dis- 
tance in all the cases I have tried has never exceeded four or five seconds 
from that derived by a strict logarithmetic calculation, and. it appears 
to me that nothing can tend so much to facilitate the introduction of 
Lunar Observations generally at sea, as the use of this scale, which may 
be taught in half an hour to any person, acquainted only with the first 
four rules of Arithmetic. The invention of this imstrument merits the 
highest praise on the ingenuity of its Author, as does its improvement on 
his industry and perseverance, and who cannot fail ultimately of obtaining 
that reward from its general introduction which his merit and its importance 
deserves. 

THOMAS FIRMINGER, L.L.D. 


Many years Assistant Astronomer at the 
Royal Observatory, Greenwieh. 


148, Leadenhall Street, May 21st, 1823. 


‘To Captain David Thomson, 
SIR, 


I wAveE with much pleasure examined your “ Longitude Scale” 
by the test of several examples deduced from the Observations of Mr. 
Crossley, late of the Royal Observatory, at Greenwich: and by comparing 
the results, (the true distances) deduced by Taylor's Logarithms there- 
from, with those obtained by means of your Scale, I have in no instance 
found them to differ more than from two to four seconds of a degree, and 
in several instances the results were quite exact: I can consequently 
strongly recommend it, not only for its accuracy, but for the very short and 
simple means its affords the Mariner to determine the Longitude by the 
Lunar Method. 


I am, Sir, 
Your most obedient Servant, 


THOMAS LYNN, 


Teacher of Navigation and Nautical Astronomy, 
and Examiner of Officers in the Service of 
the Hon, East India Company. — 
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oh 91, Drury Lane, 22nd May, 1823. 

SIR, " 

I HAVE now carefully examined your Longitude Scale, or Lunar 
Corrector, and I am happy to inform you that I esteem it a most 
valuable addition to the Instruments now in use for determining the 
Longitude of a Ship at sea. 

The facility with which the operations of clearing the Obser ved Distance, 
and finding the Apparent Time, may be performed by your Scale, would 
render it highly useful even were the results less accurate than they are; 
but when these results are invariably found to correspond so nearly with 
those obtained by a laborious calculation, it cannot fail to be of the 
greatest advantage to all who may employ it, either in clearing the 
Distance or finding the Time. 

The results of the operations which I have performed by it, are almost 
the same as those obtained by the most rigid calculation; and, I have 
not the smallest doubt, from what I have seen of it, but the Corrected 
Distancés obtained by your Scale will, in all cases be found not to differ 
above three seconds of a degree from what would be obtained by performing 
the same examples by Spherical Trigonometry. 

After what I have now said of your valuable invention, I shall merely 
add, that I am of opinion, that it only requires to be known, to such sea- , 
men as are in the practice of determining the Longitude, at sea, by the 
Lunar distances, in order to be employed by them in correcting those 
Distances, and determining the exact Time at which they were observed. 

Trusting that you will soon have the satisfaction of seeing your Scale 
meet with the approbation of the intelligent part of your brethren, and 
its value appreciated as it ought to be, by all who take any interest in the 

_ improvement of Navigation, I beg leave to assure you that 


I am, Sir, 
Your most obedient Servant, 


GEO. G. CAREY, 


Teacher of Mathematics and Astronomy. 


. 70 Capt. D. Thomson. 


THE SCALE 


Is made and sold by Mr. Bare, Mathematical Instrument Maker, 
17, Poultry. 


‘arllibacy bi be had of all Dealers in Nautical Books anil Instruments. 
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